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A European Research Area 
\T% esearch ¡s a natural expression of 
I 'Æ human curiosity, but it is also a vital 
I _ L 1 element in the functioning of our 
societies and for the competitiveness of 
modern economies. 
Research is a crucial policy area and I was 
enthusiastic when President Prodi proposed 
that I take on the research portfolio in the 
new Commission. This is only partly due to 
my early background as a lecturer in physics. 
It is much more related to the many scien-
tific and societal challenges we will be fac-
ing over the years to come where research -
in particular research carried out at a Euro-
pean level - can make a real difference. 
Research in Europe has huge potential. 
Our universities, research centres and 
industrial laboratories have excellent facili-
ties and perform work of the highest stan-
dard. European researchers and research 
teams are unequalled in the originality and 
creativity of their thinking - not least 
because of the diversity and essential com-
plementarity of their differing research 
"cultures". 
If we want to build on these assets and 
achievements we need to continue, rein-
force and broaden our joint efforts. In doing 
so, the Framework Programme is - and will 
remain - the cornerstone of our policies. 
However, the creation of a genuine 
"European research area" requires more 
than just the organisation of transnational 
co-operation in joint research projects and 
spending the Framework Programme bud-
get, valuable though it is, as a sort of "seed 
money". 
A "European research area" will only 
become a reality if we make every effort in 
a number of specific sectors. Let me give a 
few examples. 
• We need to move towards real comple-
mentarity of research policies and pro-
grammes at all levels, with the objective of 
avoiding overlap and promoting cross-fer-
tilisation of initiatives and approaches. 
• We need to highlight and reinforce the 
essential contribution of research to other 
EU policies, be it in the field of the envi-
ronment, food safety, regional develop-
ment, or transport and, more generally, to 
provide the scientific expertise which is 
increasingly needed in practically all policy 
areas. 
• We need to find better solutions to prob-
lems related to the use of research results, 
patenting, intellectual property and associ-
ated issues. 
• We need to address the issue of the role 
of science and scientists in our societies, 
including the problem of their perception 
by the citizen. This will have to include 
efforts to increase not only the interest of 
young people in science but also their 
enthusiasm for careers in science. 
Such initiatives - and I repeat that these 
are just a few examples - if they are to suc-
ceed, will demand the expertise and com-
mitment of many. I intend, therefore, to 
consult as widely as possible with the scien-
tific community, industry, users, the Euro-
pean Parliament and the Member States. 
Similarly, we must plan extensive public 
discussion and the building of a general 
consensus on the future of European 
research as we prepare for the Sixth Frame-
work Programme, which must follow the 
Fifth without interruption. 
In short: there are many new challenges 
but we also have our day-to-day work. 
There are many exciting projects resulting 
from the first call for proposals under the 
Fifth Framework Programme. At the same 
time, some 12 000 projects under the 
Fourth Framework Programme are still in 
progress and need to be closely followed by 
the Commission. In doing so, we must not 
forget continually to improve the way we 
manage these programmes. 
All in all, I do not see an easy time in front 
of me. It will, in fact, be a time of hard work 
both for me and for all my staff, work which 
l intend to be both visionary and pragmatic. 
For our work to succeed I will need the 
support of all those who believe in the 
potential of European research and who are 
prepared to join our efforts to make the 
European research area a reality. I am sure I 
can count on that support - just as you can 
count on mine. 
Q 
I -
Philippe Busquin 
Commissioner for Research 
Small and medium­sized enterpr ises ã 
The busy bees of research 
s 
Small is beautiful (again). Launched in the 1960s, this somewhat utopian slogan was a protest aimed at giant 
conglomerates. Yet it contains an economic truth ­ the vital role of small and medium­sized enterprises (SM Es) 
­ which, far from going out of fashion, 30 years later has become a leitmotif and a major concern for 
politicians, and a fact that also applies to Europe's scientific and technological development. 
Π he importance of SMEs was confirmed in the late eighties and early nineties, 
in the face of the gathering pace 
of technological innovation and 
the inevitable globalisation of the 
economy. It was then that we discov­
ered that the development of major corpo­
rations ­ the uncontested stars of the post­
war decades of prosperity ­ was no longer 
able to ensure full employment and Euro­
pean competitiveness. The resurgence of 
entrepreneurship highlighted the 
vital role of SMEs in ensuring that 
economic and social progress and 
job creation penetrate all areas of 
society. Like busy bees, they func­
tion both as the workers essential 
to the prosperity of the economic 
hive and as the vital pollinators of 
technologies. 
As the European Union has developed, it 
has come to realise the importance of 
SMEs, reflected not 
only in its enterprise 
policy ­ rendered essen­
tial due to the chal­
lenges of the single 
market ­ but also in its 
research policy. Within its 
science and technology pro­
grammes, the EU has adopted two ap­
proaches in seeking to involve SMEs: 
encouraging them to participate in as many 
research projects as possible, and promot­
ing conditions under which innovation can 
flourish. 
The "technology stimulation" and other 
support measures designed specifically to 
help SMEs get involved in research were 
largely developed during the five years of 
the Fourth Framework Programme, and suc­
ceeded in tripling the participation of small 
and medium­sized enterprises in the years 
1994­1998 compared with 1991­1994. 
This priority remains under the Fifth 
Framework Programme. Measures to pro­
mote the participation of SMEs are found 
throughout the Union's research activities 
while the Innovation and Participation of 
SMEs programme is responsible for sup­
porting and coordinating with the the­
matic programmes. It is this active strat­
egy which is presented in the course of the 
following pages. ■ 
S m a l l and m e d i u m - s i z e d e n t e r p r i s e s 
''Bright sparks" fly upwards 
Some 14 750 SMEs participated in European research projects between 1994 and 1998 - three times as many as 
under the Third Framework Programme (1990-1994). 
Hround 50 000 partners have partici­pated in European research pro­grammes over the last five years. 
Almost one in three of these were small or 
medium-sized enterprises, which repre­
sented 62% of industrial participation and 
received 2 1 % of all Community financing. 
"These proportions are very encouraging 
and significant," believes Hans-Werner 
Muller, Secretary-General of the European 
Association of SMEs (UEAPME). "Apartfrom 
the positive impact the European Commis­
sion has had on an active minority of small 
businesses, such figures have a psychologi­
cal value in terms of closer identification. It 
should be remembered that, in this vast 
world of small businesses, many still feel 
very distant from the Brussels machinery." 
Three types of participation... 
Approximately 7 900 participations -
55% of the total - involved SMEs as "nor­
mal" partners in traditional collaborative 
research projects open to other types of 
participant (large companies, research cen­
tres, university laboratories, etc.). These 
SMEs received European financing esti­
mated at 1.1 billion euros. The favourite 
fields for SMEs were industrial technologies 
(30%), information technologies (16%), 
telematics applications (15%) and renew­
able energies (13%). 
The remaining 7 000 participations 
formed two groups and were the specific 
result of technology stimulation measures 
initiated by the European Union. 
• EU support for almost 700 cooperative 
research projects (CRAFT), within which 
trans-European groups of SMEs entrust the 
search for high-technology solutions to 
qualified external laboratories or research 
centres (see Cooperating, p. 11), provided 
4200 participants with funding of 270 mil­
lion euros. 
• The Commission also made approximately 
1 250 exploratory awards to cross-border 
consortia of SMEs in order to allow them to 
prepare research proposals (see Exploring, 
p. 11). 50 million euros were distributed to 
2 600 companies, the vast majority in 
industrial technologies (64% of recipient 
SMEs) and life sciences (18%). It should be 
noted that these awards are particularly 
effective in the case of cooperative research 
proposals: 45% of the CRAFT projects pre­
pared with the help of this exploratory 
funding were subsequently selected. 
...for both users and developers 
A survey carried out among a wide range 
of SMEs involved in implementing the 
Fourth Framework Programme revealed two 
principal profiles. 
Almost two-thirds are companies with 
some experience which turn to European 
research because of their high expectations 
as users of advanced technologies and, 
despite insufficient in-house research 
capabilities, want to participate in new 
developments in their speciality and to ben­
efit from the results. ^Kiis^m 
Biotechnologies: talented 
young SMEs join forces 
The life sciences are a field where a whole new generation of 
SMEs is making its mark. Young companies, often with their ori­
gins in the academic world and retaining close links with the 
expertise of university laboratories, are spearheading extremely 
advanced European research with potentially innovative bio­
medical and biotechnological applications. One example is in 
the field of new cancer treatments. In 1997, Leadd BV(NL), working in close cooperation with 
the University of Leiden, and Genopoietic SARL (F), linked to the Pierre et Marie Curie Univer­
sity in Paris, obtained an exploratory award in order to study the possible results of pooling 
their respective know-how. The Dutch firm had developed a very specific anti-cancer drug, 
Apoptin®, which can trigger the genetically programmed death (apoptosis) of tumourcells -
and in particular cells resistant to traditional chemotherapy. Meanwhile, the French SME was 
working on producing a powerful vector for genetic treatment, the plasmavirus, a recombi­
nation of plasmids and retro-viruses able to infect tumour cells through the expression of a 
foreign gene. After a few months, the exploratory study showed the benefits of a treatment 
in which Apoptin® is expressed using plasmaviruses. This led to the launch of a demonstra­
tion project, supported by the EU's Biotech programme, in which the initial partners invited 
Biotecnol to join them. Biotecnol is a pioneering SME in Portuguese biotechnology with 
highly developed expertise in the metabolic and genetic optimisation of plasmids on an 
industrial scale. The aim of this dynamic partnership is to prove the effectiveness and safety 
of this new treatment on animal models prior to starting clinical trials. 
Demonstration of safety and efficacy of an anti-tumour therapy based on plasmoviruses 
expressing Apoptin® - Biotech - five partners from three countries [The Netherlands, France, 
Portugal). 
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This profile, very common in projects 
linked to the manufacturing industries and 
services sector, is reinforced by the CRAFT 
system of cooperative research, especially 
designed to meet such needs. On a Euro­
pean scale, it is estimated that between 
100/0 and 15% of industrial SMEs fall into 
this category. 
The remaining third, on the other hand, 
can be seen as technology developers, 
often with their origins in universities or 
research centres. These small firms with a 
high scientific or technological bias are 
active in high­technology sectors and aim 
to become known by launching innovative 
products or services. To do so, they have no 
hesitation in joining forces with others in 
order to participate in cooperative projects 
within European research programmes. 
Companies with this profile are estimated 
to represent between 3% and 5% of Euro­
pean industrial SMEs. ■ 
Discerning sensors 
"Participation in European projects allows an SME to increase its network of partners by pur­
suing a common innovation goal," points out Eric Chanie, director of Alpha MOS. This 
Toulouse­based company received EU support under the CRAFT programme in order to step 
up its research into the complex field of odour­measurement instruments. The first develop­
ment of an 'electronic nose', comprising three types of specific sensors and a system of arti­
ficial intelligence, resulted in the FOX 2000 analyser. Tailored to the needs of each customer, 
the analyser can trace the story behind a smell, classify products, provide additional infor­
mation on technical incidents and assess manufacturing processes on­line. In the agri­food­
stuffs, chemical and cosmetic fields, for example, it can help assess the hormone levels in 
meat or the quality of oak barrels for wine. 
Alpha MOS is now engaged in a new European project, Fregmegs, where eight partners from 
four countries will develop a new generation of multifunctional odour sensors capable of recog­
nising complex molecule mixes. "European support makes it possible to mobilise the necessary 
resources and at the same time increase the know­how of each partner company," stresses the 
head of Alpha MOS, an SME which employs 40 people, exports 45% of its production to the 
United States, and owns three subsidiaries ­ in Ger­
many, the United Kingdom and the USA. 
Odour Sensors in the Food Industry ­ Brite­EuRam ­
eight partners from four countries (France, Italy, 
Sweden, the Netherlands). 
Fregmegs ­ Brite­EuRam ­ eight partners from four 
countries (United Kingdom, Germany, France, 
Switzerland). 
The Prometheus system, combining Kronos 
mass­spectrometry techniques and FOX sensors. 
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Lasers and cultural heritage 
Ancient and fragile, frescoes and paintings on wood too often crack and crumble. But how 
can such damage be prevented and diagnoses made without adding to the problems? The 
answer lies in non­invasive instruments which are able to assess the condition without 
getting too close. The frescoes in Orvieto Cathedral (I) were checked in this way, using the 
new Doppler Vibrometry laser technology. This technology is able to detect delamination 
and cracking over large areas of frescoes remotely. It was developed by a British SME, 
Ometron, as part of a project under the EU's Standards, Measurements and Testing pro­
gramme, coordinated by the University of Ancona (I). "This development represented the 
first application for us in this very specialised field," explains David Smith of Ometron. "We 
succeeded in modifying our systems in order to maximise their sensitivity to the most 
minuscule physical movements in works of art. The added value brought by our participa­
tion in the project allowed us to increase our expertise and extend the rarge of our equip­
ment, make contacts throughout Europe and look at studying other technologies. This was 
invaluable as it allowed us to develop concepts that we would not otherwise have been 
able to explore." 
Laserart ­ Standards, Measurements and Testing ­ five partners from four countries 
(France, Greece, Italy, United Kingdom). 
Restoration of Orvieto Cathedral, Italy. 
CAD­CAM system for 
modelling the data 
obtained by laser, enabling 
the manufacture of 
genuinely 'made­to­
measure' shoes. 
in European projects 
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■ Consuming technology 
Digital orthopaedics 
Like haute couture, orthopaedics is a made­
to­measure art, with repeated fittings and 
alterations in order to obtain shoes which 
combine practicality, comfort and aesthetics. 
But being "handmade" comes at a price, in 
terms of the time taken and the costs 
incurred (even if these are partly covered by 
social security). 
Four SMEs which manufacture orthopaedic 
shoes and a high­technology company 
decided to join forces to give a technological 
boost to this painstaking skill in a completely 
new approach. They designed a CAD­CAM 
system to model data obtained remotely 
using of a laser sensor, and thereby recreate 
the shape of the foot in three dimensions. 
This model then provides the necessary 
information for the machine which produces 
the perfectly custom­made orthopaedic 
shoe. 
"Without the support of CRAFT, this project 
would never have got off the ground. The 
cost of the prototype alone ­ a million euros 
­ is unthinkable for craft businesses," 
explains François Venel, coordinator of the 
project which is today taking shape through 
Dilaco, a new company set up specifically to 
develop industrial versions of the system and 
market it from 2001. 
"This system also opens up opportunities in 
the field of the larger­scale production of 
'comfort' shoes which involves a 'made­to­
measure' approach without falling within 
the medical field," points out François Venel. 
"This EU­funded project combined various 
technical and commercial approaches which 
were both different and complementary. It 
illustrated that the know­how required for 
producing a shoe had almost totally disap­
peared from Europe's traditional footwear 
production, with only orthopaedists still pos­
sessing the technical expertise. This special­
ist knowledge has now been incorporated in 
a new technology which could represent a 
major added value for traditional shoe man­
ufacturers." 
Dilaco ­ Brite­EuRam/CRAFT ­ five partners 
from four countries (France, Belgium, Ger­
many, Italy). 
Small and medium-sized enterpr ises 
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Incentives in action 
The Fifth Framework Programme for European Research and Technological 
Development (RTD) gives the participation of SMEs a higher profile and 
increased support. Hendrik Tent, deputy director-general of the Research D6 
and one of the architects of this strategic change, spoke to RTD 
info about the implications. 
Specific measures for SMEs 
now cut across all thematic fields. 55 
Huropean SMEs represent a com­plex and heterogeneous network of almost 18 million companies. 
Under the Fourth Framework Pro­
gramme, European research policy suc­
ceeded in "catching" more than 14 500 
of them, providing them with EL) funding 
in order to participate in RTD projects or 
initiate their own projects. In absolute 
terms, the figure is high and reflects evi­
dent progress, but in relative terms it can 
seem to be just a drop in the ocean. How 
should we view the significance of Com­
munity support at this level? 
Hendrik Tent: You must be careful how 
you present such figures. For the vast 
majority of SMEs the essential need is for 
new technologies to be incorporated in 
their activities, and not for them to be 
directly involved in research work. I am sus­
picious of a science and technology policy 
concerned solely with levels of participation 
and not qualitative objectives. Our role is 
not to hand out subsidies to industrial com­
panies, but to support projects involving 
partners of all sizes from all countries with 
a view to improving Europe's industrial 
competitiveness. 
Hendrik Tent 
The realities of diversity 
In the research field, there is a need to 
take a rather closer look at the reality behind 
these three very fashionable letters: SME. A 
company employing 250 people in the tex­
tile sector is a small business. A company of 
the same size in the computer software sec­
tor is already a business of some size that 
cojld almost be described as a large com­
pany. There are also high-growth sectors at 
the moment, such as biotechnologies, where 
the explosion in high-tech SMEs is a gen­
uine engine for growth and jobs. 
Apart from everything else, SMEs are play­
ing an increasingly important role in the vast 
majority of industrial sectors for the simple 
reason that large companies are progressively 
'slimming down' in the interests of efficiency 
and delegating a large part of their techno­
logical activities. At the same time, the most 
dynamic SMEs which seize this opportunity 
are having to invest more in technological 
REtD in order to meet the quality and com­
plexity demands of their customers. 
But subcontracting is just one aspect. If 
we want the most dynamic SMEs to develop, 
we must help them stand up to an increas­
ingly keen technological competition stimu­
lated by the single market and globalisation. 
They can no longer be content with local 
horizons but must constantly innovate and 
create new markets. 
Research by and for SMEs 
What important lessons can we learn 
today from the participation results for 
SMEs in the Fourth Framework Pro­
gramme? 
We can identify two clear trends. On the 
one hand, simply as a result of being effec­
tively informed, SMEs are now very actively 
involved in normal collaborative research 
projects where they are on an equal footing 
with the other players in the field of science 
and technology. Almost half the participa­
tion of industrial companies occurred 
regardless of special measures as a result of 
the efforts of dynamic and innovative small 
firms which already possess high-level 
research capabilities. The reasons such 
companies, which we referto as technology 
developing SMEs, are attracted are quite 
clear. By participating in the wide diversity 
of research projects supported by the pro­
grammes they gain access both to the other 
partners' collect:ve knowledge and to all 
the results. This is a very important aspect 
and, financially, the calculation is very 
attractive. If an SME manages to commer­
cially exploit a new development coming 
from a project which, for example, involved 
five partners over three years at a cost of 2 
million euros (with Commission financing 
of 50°/o), its admission ticket as participant 
will have been just under 67 000 euros per 
year. This reduction in cost ­ and thus in the 
often excessive risk which places research 
beyond the reach of SMEs ­ is a powerful 
lever. In addition, for a small company, the 
doors which trans­European cooperation 
can open up are another important aspect. 
But the most significant experience 
acquired during the Fourth Framework 
Programme was in implementing the suc­
cessful and much­celebrated technology 
stimulation measures, i.e. the cooperative 
research approach, or CRAFT, and the com­
plementary exploratory awards. The objec­
tive is to support technological develop­
ments whose use by groups of dynamic, 
European SMEs is likely to be fruitful, even 
if they lack both sufficient research capa­
bilities to carry out the work themselves 
and the necessary knowledge of companies 
in other countries with the same problem. It 
is therefore a question of supporting 
research done by others, for these SMEs. 
When this idea was launched, about six 
years ago, nobody knew what this initiative 
would produce by way of result and I per­
sonally was, if not sceptical, then at least 
aware that this type of support needed to 
be tested carefully. This is what we started 
doing, but my doubts soon disappeared. The 
SMEs submitted many interesting proposals 
and, by the end of the Fourth Framework 
Programme, almost 700 CRAFT projects 
involving 4 200 participations had been 
selected. For most companies this was their 
first experience of research. 
The new with the tried­and­tested 
If the stimulation measures in force 
have been continued, what specifically 
has then changed for SMEs under the 
new framework programme? 
First of all, the scale and mobilisation of 
the available resources. Whereas, so far, 
efforts in favour of SMEs have been some­
thing of a separate chapter tacked on to 
research policy strategy, specific measures 
for SMEs now cut across all thematic fields. 
The European Union is clearly making this a 
pillar of its research policy, reflected in all 
the programmes. In addition, at the request 
of the European Parliament at least 10% of 
the budget of each thematic programme 
has been reserved for SMEs. 
This presents a challenge not only for the 
Commission's services but also for the SMEs 
themselves which must now come up with 
proposals. In this context, the new 100°/o 
'bottom­up' approach by CRAFT offers very 
wide­ranging possibilities. Thus a proposal 
for a CRAFT project can be submitted at any 
time provided it is in line with the general 
objectives of a thematic research pro­
gramme. The selection criteria will not of 
course be compromised in order to reach 
the budget. The money spent to support 
projects always depends on the number and 
quality of proposals submitted. 
There are three other specific changes 
which are essential to the success of this 
policy. The first concerns administrative 
simplification, a frequent subject of discus­
sion ­ and rightly so. There is now a single 
helpdesk at the Commission which is fully 
operational and responsible for managing 
all contacts with SMEs, with rapid response 
times.'1' The submission of proposals has 
also been considerably simplified. 
Secondly, there is proximity. It is not pos­
sible to conduct a dialogue with SMEs from 
Brussels. We have strengthened and revi­
talised the network of national contact 
points working in the immediate vicinity of 
the companies. The role of this network has 
become all the more important as potential 
participants are no longer limited to EU 
Member States alone, but now include the 
11 applicant countries and five other coun­
tries ­ Norway, Iceland, Israel, Liechtenstein 
and Switzerland. 
Finally, there is the matter of providing 
SMEs with timely scientific and technolog­
ical information. There is a major need for 
this, and it is particularly important to do it 
at a European level. That is the reason for 
the new Economic and Technological Intel­
ligence action which the Commission has 
launched and will be developing during the 
framework programme. ■ 
(1) More information about this helpdesk can be 
found on p.14. 
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The Fifth Framework 
Programme's new strengths 
t 
The nature of the three major avenues of support for the participation of SM Es in European research projects -
exploratory awards, CRAFT cooperative research, and collaborative participation in traditional projects under 
the thematic programmes - has not been radically changed under the Fifth Framework Programme, but a 
number of modifications to the project selection procedures and the new information sources for companies are 
helping to boost their quality and effectiveness. 
D irst of all, what is a small or medium-sized enterprise? In this respect, I there is a significant change. The 
Fifth Framework Programme applies a new 
ceiling: an SME is now defined as a busi-
ness with fewer than 250 employees, rather 
than 500 as before.111 This change brings 
research policy into line with other Com-
munity policies which have been using this 
definition since 1996. "SMEs with more 
than 250 employees - which will now be 
classed as large companies - represented 
just 5% of the partners in the CRAFT pro-
jects," explains Robert-Jan Smits, head of 
the European Commission's SME and Inno-
vation Unit. More than two-thirds of the 
SMEs which participated in collaborative or 
cooperative research under the Fourth 
Framework Programme had fewer than 50 
employees. Small firms therefore show a 
marked interest in European support and 
are gaining access to it in increasing num-
bers. "The new definition is therefore 
adjusting correctly to the facts. I would also 
add that, for 75% of the SMEs that bene-
fited from technology stimulation mea-
sures, this was their first experience of 
transnational research." 
(1) Two other criteria must be met in addition to 
size: either the annual turnover must not exceed 
40 million euros or the annual balance-sheet 
total must not exceed 27 million euros; no more 
than 25°/o of an SME may be controlled by an 
organisation that is not itself an SME (unless it is 
a financial investor). 
From fundamental physics 
to medical application 
Injection of slightly radioactive products has 
long been used to visualise certain organs or 
in the search for tumour metastases. A new 
particle detection method, developed by 
French Nobel prize-winner, Georges 
Charpak, is today bringing a radical change 
of approach. It was an SME, Biospace Instru-
ments (F), which managed to 'transfer' this 
discovery from the field of high-energy 
physics to that of scien-
tific and medical instru-
mentation. As the coor-
dinator of an EU-backed 
project, Biospace teamed 
up with Italian and 
British partners to de-
velop a fully automatic 
system of autoradiogra-
phy. The first such de-
vices have already been 
installed in a number of 
European hospitals. By detecting the parti-
cles one by one, this innovative instrumenta-
tion provides high-precision cross-section 
images of organs, in real time, thereby per-
mitting much lower and better-targeted 
radiation doses. 
"In the case of chemotherapy treatment of 
cancers, our detectors - which are also less 
cumbersome than traditional nuclear-imag-
ing devices - enable the treatment to be 
adapted and refined for each individual 
Kinematic view of the movement 
of the heart wall. 
patient. In heart surgery, they make it possi-
ble to visualise the result of an open heart 
operation before closing the thorax again. In 
brain surgery, having an image of the tumour 
throughout the operation should permit a 
more precise ablation," explains Claude Hen-
nion, director of the SME he founded with 
Georges Charpak. 
Outside the field of nuclear medicine, the 
system developed by Bio-
space can also be adapted 
to traditional radiography, 
with the advantage of 
reducing the irradiation on 
each examination by a fac-
tor of 20 or 30. This benefit 
¡sail the more important in 
the light of the interna-
tional regulations govern-
ing the quantity of X-rays 
patients can receive, in 
particular during screening. There is there-
fore a huge market for the technology 
developed by Biospace - a high technology 
SME which already has more than a dozen 
international patents. 
Development of a detector for ultra-low 
radioactivity measurements in biological and 
medical fields such as cardiac imaging -
CRAFT Standards, Measurements and Testing 
- six partners from three countries (France, 
Italy, United Kingdom). 
Exploring 
For the large majority of SMEs the deci-
sion to participate in a European RTD pro-
ject can be a very difficult step to take. The 
costs of leading - or even being a partner in 
- a collaborative or cooperative research 
proposal are often considerable in terms of 
both human and financial resources. It 
means identifying those areas of innovation 
which are vital for the company, checking 
feasibility, finding cross-border partners, 
preparing the files to be submitted to the 
Commission, and so on. 
This is why the Commission offers inter-
ested SMEs the possibility of an exploratory 
award which can be used to meet the costs 
of preparing proposals for research and/or 
demonstration projects, cooperative re-
search (CRAFT) or innovation projects. 
The new system of exploratory awards is 
subject to the following conditions: 
• the proposal must be submitted by at 
least two SMEs from different countries, 
which must justify the importance of the 
role they intend to play in the project pro-
posal; 
• the total budget for this preparatory 
phase - lasting a maximum of one year -
must not exceed 30000 euros; 
• the award will be 75% of the amount 
requested (the ceiling is therefore 22 500 
euros). 
Small and medium-sized enterpr ises 
Cooperating 
The CRAFT (Cooperative Research Action 
For Technology) system of cooperative 
research projects is designed to allow trans-
European consortia of SMEs with inade-
quate research resources to entrust their 
R&D activities to external organisations. 
The research must relate to the develop-
ment of their activities in the fields covered 
by the Fifth Framework Programme's the-
matic programmes. Treated as project lead-
ers, the participating SMEs are represented 
by one SME which takes on the role of coor-
dinator, the coordination costs being met 
by Community financing. 
Three important rules apply. 
• At least three, mutually independent 
SMEs from at least two different countries 
must participate in the project. 
•The RTD activities must be entrusted to 
research organisations, which are paid in 
full for their services. These organisations 
are required to be independent of the par-
ticipating SMEs. 
• EU support cannot exceed 50% of the 
total eligible costs, with a ceiling of 2 mil-
lion euros. The participating SMEs must 
make up the balance. 
Collaborating 
SMEs are welcome as full partners on the 
same footing as other participants in all 
research and demonstration projects funded 
by the thematic research programmes, as 
well as the programmes for international 
cooperation and the promotion of innova-
tion. And it should be remembered that if at 
least two SMEs from different countries are 
to play a significant role in the project, par-
ticipation can be prepared with the help of 
an exploratory award as described above. 
Q 
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Batch evaluation dates 
Under the open call for exploratory awards and CRAF projects, evaluation sessions have 
already been held on 14 April and 15 September 1999. Future dates for the batch evaluation 
of proposals are as follows: 
• for exploratory awards, 12.01.2000 - 26.04.2000 - 13.09.2000 - 17.01.2001 - 18.04.2001 
•for cooperative research, 12.01.2000 - 26.04.2000 - 13.09.2000 - 17.01.2001 -
18.04.2001 - 18.09.2001 - 16.01.2002 - 17.04.2002 
The closing dates for collaborative research depend on the specific calls launched by the rel-
evant thematic programmes (see table pp. 18-19). 
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Secure storage for a sensitive product 
Increased funding 
% 
The public health problem which led to the 
stoppage of certain Coca­Cola lines last 
summer has highlighted the question of 
products possibly being contaminated by 
wooden storage pallets. Used in all industrial 
sectors ­ from pharmacy to construction ­
these pallets cannot be allowed to contami­
nate the products they carry. In particular, it 
is important for the drying procedures which 
guarantee the minimum humidity levels of 
the wood used in manufacture to meet users' 
requirements by eliminating any risk of con­
taminating mould. Eighteen European part­
ners, including 15 SMEs from the wood and 
handling sector, joined forces on the Palsec 
cooperative research project. Their aim was 
to achieve a much more rigorous identifica­
tion of requirements and procedures for 
wood­drying quality control, in line with the 
specific needs of sectors as different as 
chemicals, plaster and cements, agri­food­
stuffs and the paper industry. The research ­
entrusted to French and Portuguese techni­
cal centres as well as an Italian drying­oven 
manufacturer ­ made it possible to draw up 
much more precise standards at the Euro­
pean level and to develop a software pro­
gram to determine drying times and related 
costs, as well as new continuous­drying 
processes better suited to pallet processing. 
Palsec ­ Brite­EuRam ­ 18 partners from 8 
countries (France, Portugal, Italy, Spain, 
United Kingdom, Belgium, Germany, Ireland). 
Drying pallets ­
François, Virton (Β). 
There are two main categories of 
increased financing for SMEs. 
• At the European Parliament's express 
request, an indicative 10% of the total 
funding for research projects within the 
thematic programmes has been reserved for 
SMEs (including CRAFT and exploratory 
awards). This represents a budget of almost 
1100 million euros. "This objective is a clear 
signal of the importance the European 
Union attributes to SMEs in its research 
policy. What is more, there is nothing to say 
that it cannot go beyond this level," under­
lines Robert­Jan Smits. 
• The budget for the Innovation and SMEs 
programme has 'ncreased from 293 million 
euros in the period 1994­1998 to 363 mil­
lion euros under the Fifth Framework Pro­
gramme. Of this amount, apart from actions 
devoted specifically to promoting innova­
tion, 44 million euros is allocated to coordi­
nating SME specific measures and support 
actions to increase the participation of 
SMEs in research projects in the thematic 
programmes. 
Simplified and accelerated 
procedures 
SME specific measures are not dependent 
upon other calls for proposals which are 
targeted and limited in time. They are the 
subject of an open call launched on 1 April 
1999 and all eligible proposals are evalu­
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ated on a batch basis at regular dates. Pro-
vided they meet the general objectives of 
the various programmes, the choice of 
research subjects is based on a bottom-up 
approach. "We know that SMEs do not think 
in terms of programmes and we want their 
proposals to correspond to concrete devel-
opment opportunities of direct concern to 
them." While respecting the essential prin-
ciples of a quality-based selection of pro-
posals, the formal procedures (eligibility 
conditions application forms, etc.) have 
been considerably simplified and the evalu-
ation criteria clarified and harmonised. 
The Commission has also undertaken to 
reply to all applications within the 13 weeks 
following the scheduled batch evaluation 
dates. The terms of the contract, payment 
procedures and regulations regarding the 
evaluation of results have also been rede-
fined. 
A single helpdesk 
A telephone number (and answering 
machine outside working hours), a fax, an 
e-mail, and a web site: the SME helpdesk -
a service widely called for by companies -
has been operational since April 1999, pro-
viding a single contact point for SMEs seek-
ing information or assistance from the 
Commission's Research Directorate-Gen-
eral. It provides information on participa-
tion in research activities, in particular on 
stimulation measures. It also redirects 
questions on matters outside its field (pro-
motion of innovation, legislative aspects, 
intellectual property, etc.) to the other parts 
of the Commission dealing with these. 
Between April and September 1999, the 
new SME helpdesk received approximately 
2 250 requests for information, many of 
them multiple questions to which it pro-
vided an initial response within 24 hours. 
The most frequently asked questions relate 
to call procedures, contractual matters and 
the search for partners. A sign of the times, 
two SMEs in three use electronic mail and 
one in three have their own Internet site. 
"Sustainable" towns 
How is it possible to design "sustainable" 
urban-development policies in Europe? What 
kind of models enable the often-conflicting 
economic, environmental and social interests 
to be taken into account? More specifically, 
how can the demands of both transport and 
town planning be met? These questions, for 
which answers are urgently required by 
urban decision-makers, are the subject of 
applied socio-economic research, notably 
within the growing number of SMEs offering 
consultancy in defining long-term policy 
tools. Example: the pilot research project 
coordinated by the Finnish SME, LT, which 
analysed three very different urban neigh-
bourhoods: the north of Helsinki (Fl), the 
town of Naples (I) and the industrial suburbs 
of Bilbao (E). Representatives of the local, 
regional and national authorities were all 
closely involved in this work, in particular in 
order to define exactly what they expected 
from such a tool. The effects - both positive 
and negative - of urban development were 
described and evaluated for these three sites 
by means of indicators relating to the envi-
ronment, social factors, transport, the econ-
omy and town planning. A comparative analy-
sis of the various situations resulted in an 
operational decision-making model designed 
for urban development policy-makers. 
Spartacus - Environment - five partners from 
five countries (Finland, Spain, Germany, Italy, 
United Kingdom). 
Meeting the demands of transport and town planning. 
Opening up to SMEs outside the EU 
Under the Fifth Framework Programme, the 
European research area has been enlarged to 
include 10 Central and Eastern European 
countries - plus Cyprus - all of which are 
applicants for European Union membership. 
"This new possibility of benefiting from Euro-
pean support by participating in projects in 
all thematic fields will prove vital for our 
SMEs which are seeking to develop their 
technological capacities," believes Janis 
Stabulnieks, director of the Latvian Technol-
ogy Centre (LTC), a technological assistance 
company appointed to serve as national con-
tact point in Latvia. "At our level, we find the 
opportunities opened up by the exploratory 
awards to be particularly useful - we have 
already submitted a dozen applications for 
participation since April 1999. Our compa-
nies do not have any experience in trans-
European cooperation and this mechanism 
allows them to obtain the vital support they 
need in order to prepare projects." 
On the other hand, being able to deal with 
independent bodies such as the LTC -
appointed by the European Union and the 
Latvian government to encourage and help 
the most suitable companies and research 
centres to participate - is of major benefit to 
partners in the EU Member States who want 
to develop their scientific and technological 
links with this region. 
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SME National Contact Points 
Tested during the Fourth Framework Pro­
gramme, the new network of National 
Contact Points (NCPs) has already become 
an essential structure. It places the Re­
search Directorate­General in close contact 
with local, regional and national SMEs. 
Working in liaison with the Commission, 
the SME NCPs are independent decen­
tralised helpdesks located in the Member 
States, applicant countries and other part­
ner countries which are full participants in 
the Union's research policy. In the interests 
of reinforcing the participation of SMEs in 
European projects, the SME NCPs fulfil the 
four­fold task of increasing awareness, pro­
viding information, offering assistance and 
mutual cooperation. 
Economic and technological 
intelligence 
Knowledge of emerging trends on the 
technologies market is of major benefit to 
the development of SMEs. This was the rea­
son for launching a specific initiative called 
Economic and Technological Intelligence 
(ETI) which invites proposals from all the 
European networks representing SMEs, 
including transnational networks of indus­
trial federations, regional development 
agencies for promoting innovation, etc. The 
aim is two­fold: 
• to set up information and analysis ser­
vices drawing on all the available data at 
Dynamic NCPs: the British example 
More small and medium­sized enterprises 
from the United Kingdom participated in 
European technology stimulation measures 
for SMEs under the Fourth Framework Pro­
gramme than from any other country. 
"Between 1994 and 1998, 29% of European 
SMEs receiving exploratory awards and 23% 
of those participating in CRAFT projects were 
British," points out Bob Keown, director of 
BETA Technology Ltd, an independent SME 
providing technological consultancy and, 
since 1992, government­appointed National 
Contact Point (NCP). "The success rate for 
proposals including UK companies was very 
high ­ almost 50%." 
These results are the fruit of the strategy of 
one SME which set out to help the rest, lis­
tening carefully to their needs. BETA Tech­
nology is a dynamic firm with 20 employees, 
two­thirds of whom are experts in specific 
sectors from a wide range of high technology 
industries ­ from biotechnologies to manu­
facturing activities, including agri­food­
stuffs. Its approach was three­fold: it pro­
vided information on Community support for 
SMEs throughout the country, assistance in 
preparing projects, and links with the net­
work of other British organisations providing 
help for companies in connection with 
research. "About 370 exploratory awards and 
200 CRAF projects were initiated by British 
SMEs. As a result, we also worked closely 
with other European NCPs in order to find 
perfectly complementary partners, in partic­
ular in Germany, France, Ireland, Greece and 
Spain," added Mr Keown. 
various levels in order to identify the needs 
of SMEs and market trends; 
• to highlight the possible responses to 
these needs and trends through participa­
tion in EU RTD programmes and other Com­
munity initiatives. 
The ETI tools eligible for support include 
the organisation of transnational industrial 
and technological brokerage events (bring­
ing together SMEs, suppliers, users, large 
firms which use subcontractors, venture 
capitalists, etc.), and workshops for training 
and the exchange of best practice on old 
technology activities and the management 
of the exploitation of project results. ■ 
Contact SME Helpdesk 
Tel.+32­2 295 7175 
Fax+32­2 295 7110 
research­sme@cec.eu.int 
www.cordis.lu/sme 
National Contact Points 
www.cordis.lu/sme/src/sme­ncps.htm 
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Models for surgeons to practise on 
An exact 3D replica of the part of the body on 
which they are going to operate is now avail-
able to surgeons thanks to a new technology 
developed by the Phidias project,"1 in which 
the major partner was a Belgian SME, Mate-
rialise, which specialises in the industrial 
technologies of rapid prototyping. Working 
on the basis of data obtained by scanning the 
part of the body to be operated on, a com-
puter-controlled laser 'sculpts' a reproduc-
tion using a special kind of resin, producing a 
coloured finish which makes it possible to 
distinguish between the various tissues 
(bones, cartillage, etc.) and to identify the 
damaged parts, such as tumours. Ready in 24 
hours, these models allow surgeons to visu-
alise the operation they are preparing for and 
to work with utmost precision. Since 1996, 
Materialise has sold about 20 licences world-
wide and opened a sales division in the 
United States. "Our technology is particularly 
appreciated by maxillofacial surgeons, and 
90% of prototypes are models of the cra-
nium," explains Kris Wouters, medical appli-
cations engineer at Materialise. In order to 
guarantee the quality of the technology and 
to increase its applications, the Phidias pro-
ject has set up a vast European thematic net-
work coordinated by the Belgian SME. Thanks 
to the Commission's financial support, this 
network brings together 40 high-level tech-
nological and medical institutions. "What is 
more, a validation study carried out among 
700 surgeons in Europe is being coordinated 
by the German social security organisation 
MDK. This should permit a much wider dis-
semination of a process that is still very new 
in the medical world. In addition, we are also 
developing possibilities for manufacturing 
implants and the tools for f itt ing them 
within a new European project named PISA 
(Personalised Implants and Surgical Aids)." 
Founded in 1990 by two researchers at the 
University of Leuven, Materialise today 
employs about 100 people. According to Kris 
Wouters, "Such growth owes a lot to support 
from Europe." 
Cranial model. The colouring, 
produced by means of stereoUthography, 
makes it possible to identify bone tumours. 
Phidias - Brite-EuRam - five partners in three 
countries (Belgium, Germany, United King-
dom). 
Phidias thematic network: 40 partners in 11 
countries. 
PISA - Brite-EuRam - six partners in three 
countries (Belgium, the Netherlands, United 
Kingdom). 
Innovation: a growing priority 
The participation of SMEs in European pro-
jects only has meaning if they are then able to 
exploit the results. In addition to scientific 
and technological capabilities, the promotion 
of an innovation culture - the ability to con-
vert research results into products, processes 
or services - is a constant theme running 
through all the RTD programmes the EU sup-
ports. 
When selecting projects the proposals are 
judged not only in terms of the quality of 
their scientific and technological objectives, 
but also on the attention paid by the partners 
to how they are going to capitalise on the 
results in practice including commercial 
development. 
In addition to the support given to SME par-
ticipation, the role of the Innovation and 
SMEs programme is to support and coordi-
nate the "innovation cells" set up under each 
thematic programme. Their purpose is to help 
maximise the dissemination of results to 
established structures and networks through-
out Europe (in particular via CORDIS, the on-
line service for Community research, and the 
200 or so Innovation Relay Centres (IRCs) 
supported by the Commission to help SMEs 
gain access to new technologies), to seek 
market opportunities and find partners. 
Two other new initiatives of the Innovation 
and SMEs programme must also be men-
tioned: 
• the creation of the IPR Helpdesk - a multi-
lingual, on-line helpdesk specialising in help-
ing SMEs with problems of rights to intellec-
tual ownership and patents; 
• the launch of the LIFT (Linking Innovation, 
Finance and Technology) service, which 
assists companies in their dealings with 
financing networks for investments in tech-
nologies - venture capital, business angels, 
institutional investors, banks, etc. 
Finally, through the 'Innovation projects', the 
programme supports experiments with new 
practical approaches to promoting innova-
tion. 
(1) All aspects of innovation policy are covered 
by ITT magazine (Innovation Et Technology Trans-
fer), published every two months in five lan-
guages, accessible on-line or free on subscrip-
tion.' www.cordis.lu/itt 
Contact Innovation Helpdesk 
Tel.+352 4301 33161 
Fax. +352 4301 32084 
innovation @cec.eu.in t 
www.cordis.lu/innovation-smes 
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News in brief 
New names and e-mail addresses 
1 he appointment of the new Commis-
1 sion is bringing a radical restructur-
■ _ ■ ing of its departments. One of the 
first indications of the change is the deci­
sion to abolish the seemingly arbitrary 
administrative numbering of the various 
Directorates­General. The former "DG XII" 
thus becomes the Research Directorate­
General ­ or Research DG for short. As a 
result, the DG's pages on Europa will be 
progressively transferred to the home page: 
europa, eu. ¡nt/comm/research/ 
Departments/Programmes 
Communication Unit of the Research DG 
Framework Programme 
Quality of Life and Living Resources 
Information Society 
Competitive and Sustainable Growth 
The pages based on europa.eu.int/comm/ 
dg 12/ will, however, continue to work for 
the time being. 
■ Another important simplification con­
cerns the e­mail addresses of all the Euro­
pean Commission's personnel and depart­
ments. 
As from 3 November 1999, the DG num­
ber in the mailboxes' domain names ­dg12 
in @dg12.cec.be for example ­ disappears, 
with the domain name becoming @cec.eu.int 
throughout the Commission. The old mail­
e­mail 
research@cec.eu.int 
research@cec.eu.int 
quality­of­life@cec.eu.int 
ist@cec.eu.int 
growth@cec.eu.int 
Energy, Environment, Sustainable Development eesd@cec.eu.int 
Nuclear Energy 
International Cooperation 
Innovation/Participation of SMEs 
Human Potential 
eesd@cec.eu.int 
inco@cec.eu.int 
innovation@cec.eu.int 
research­sme@cec.eu.int 
improving@cec.eu.int 
boxes will, of course, remain valid during a 
transitional period. 
The changes to the principal home pages 
of the various research programmes and 
departments linked to research are set out 
in the table below, which also gives the 
addresses of the Europa and CORDIS web 
sites. 
Web addresses 
europa.eu.¡nt/comm/research/ 
europa, eu. int/comm/dg12/f p5.html 
www.cordis.lu/life/ 
www.cordis.lu/ist/ 
www.cordis.lu/growth/ 
www.cordis.lu/eesd/ 
www.cordis.lu/fp5­euratom/ 
www.cordis.lu/inco2 
www.cordis.lu/innovation­smes/ 
www.cordis.lu/innovation­smes/ 
www.cordis.lu/improving/ 
EU membership: research first 
No sooner said than done! On 1 October 1999, 
11 countries1'1 which have applied for mem­
bership of the European Union ­ and their 
150 000 researchers ­ formally became part of 
the EU research community. Their scientific 
institutions, universities and enterprises can 
now receive support under the Fifth Frame­
work Programme on exactly the same terms as 
those in the EU's Member States. 
Research is the first strictly Community policy 
to be opened up to these countries, which 
have to pay into the framework programme 
budget in return, and this reflects a "pre­
accession" strategy aimed at helping these 
countries to complete the process of "coming 
up to standard" on which their Union mem­
bership ultimately depends. Renewing their 
infrastructures and modernising their indus­
tries, combating the deterioration of their 
environment, improving their competitiveness 
and boosting the standard of living for their 
people are all matters which of necessity 
involve an initial restructuring and strength­
ening of their scientific and technological 
capacities.'2' 
Anticipating the formal association, their 
researchers were able to present projects 
under the first calls for proposals, published in 
the spring of this year. The calls met with an 
enthusiastic response from organisations in 
these applicant countries, indicative of the 
partnerships and mutual benefits that can 
now be enjoyed throughout this "extended 
Europe".131 
( 1) Bulgaria, Cyprus, Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Romania, 
Slovakia, Slovenia 
(2) See the supplement on the technological 
potential of these countries in RTD Info 22, 
May 99 ­ europa.eu.int/comm/dg 12/rtd­
inf22letoc.html. 
(3) For the National Contact Points for the 
Fifth Framework Programme in the 11 appli­
cant countries, piease consult: 
www. cordis. Iu/fp5/src/ncps. h tm 
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Science, the media and the citizen 
Because it is bringing increasingly rapid 
change to social and individual life, science 
concerns everybody. Yet scientific communi-
cation - aimed at policy-makers, consumers, 
students, and citizens - is encountering more 
difficulties, incomprehension and misunder-
standings than ever before. Scientists are the 
first to want people to understand the nature 
of their work, but most of the time they are 
not equipped to translate the complexity of 
their activities into readily accessible terms. 
Obliged to communicate through the media, 
they often have ambiguous relations with 
journalists; the pleasure of being in the spot-
light is often coupled with a fear of simplifi-
cation, distortion, misrepresentation and/or 
criticism of their work. 
In order to initiate this fundamentally democ-
ratic debate on the public's understanding of 
science (one of the themes of the Union's Fifth 
Framework Programme for Research), the 
Research DG asked a specialist in scientific 
communication to compile a report on "The 
media presentation of scientific and technical 
knowledge". This report is available on the 
Internet and the Research DG invites anyone 
interested in this subject to contribute. 
Also note that the next issue of RTD Info (No. 
25, February 2000) will include an in-depth 
report on this very interesting subject. 
www. forum, europa, eu. in t/Public/irc/dg 12/ 
Home/main (NB: case sensitive) 
sandrine.sleiman@cec.eu.int 
Contest for Young Scientists 
"Once again the quality of the projects made 
the selection process particularly difficult -
but at the same time singularly exciting. It is 
very stimulating to share the enthusiasm of 
these talented young people, to understand 
their motivations and observe their intelli-
gence," explains Professor Pedro Guerreiro. He 
chaired the jury at the 11th Young Scientists 
Competition, held in Thessaloniki (GR) from 22 
to 26 September this year, under the auspices 
of the Improving Human Potential pro-
gramme. Eighty "young hopefuls" of European 
research from more than 30 countries pre-
sented 57 projects. All the projects - ranginq 
from the most advanced astrophysics or 
mathematics to very concrete technological 
applications - had been undertaken by young 
scientists aged between 15 and 20. 
The first three prizes (worth 5 000 euros each) 
went to Sarah Flannery, a young Irish mathe-
matician, for her new approach to cryptogra-
phy, three Icelandic astrophysicians - Sverrir 
Gudmundsson, Pall Melsted and Tryggvi 
Thorgeirsson - who highlighted remarkable 
properties in the analysis of a galaxy cluster, 
and Michal Ksiazkiewicz, a Polish student 
who has developed a methodology for evalu-
ating urban pollution by analysing the condi-
tion of lichens. Three second prizes worth 3 
000 euros and three others worth 1 500 euros 
also went to budding young researchers. 
Moreover, for the first time certain competi-
tors will be given the opportunity to attend a 
training course at such centres of excellence 
as the European Commission's Joint Research 
Centre (Ispra, Italy), the European Northern 
Observatory (Canary Islands), the Norwegian 
Polar Institute (Spitzbergen) and the Royal 
Geographical Society (Seychelles). 
To judge by the results of the previous compe-
titions, for many of the participants - the con-
test should both confirm a vocation and serve 
as an initial springboard to a high-level scien-
tific career or a more advanced development 
of a technological application. In this connec-
tion, among the jury members was none other 
than the vice-president of the European 
Patents Office and young 'inventors' were able 
to benefit on the spot from the opinions and 
advice of a team of experts appointed by the 
EPO. 
The final of the Year 2000 Contest for Young 
Scientists will be held in Amsterdam (NL) from 
18 to 24 September. 
www.cordis.lu/improving/src/hp_ys.htm 
europa.eu.int/comm/dg12/press/l999/pr2509 
en.html 
graham.blythe@cec.eu.int 
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Winning technologies in the information society 
The www.it-prize.org site presents the 25 
high-technology innovations, selected from 
261 European projects, which won the first 
round in the 1999 European IST Prize. With 
technologies ranging from network security 
systems to teleportable equipment, including 
remote-switching systems and interactive 
3D-animation software, this selection is rep-
resentative of original products with a high 
commercial potential developed by projects 
supported by the EU. 
This winning group now competes for the 
three major IST 99 prizes (of 200 000 euros 
each) which are awarded at the Information 
Society programme's traditional annual con-
ference (held in Helsinki from 22-24/11/1999 
- see diary). 
www.it-prize.org/ 
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Calls for proposals: overview 
Deadlines Î999 2000 
QUALITY OF LIFE AND MANAGEMENT OF LIVING RESOURCES (www.cordis.lu/Mfe) 
KEY ACTIONS 
Food, nutrition and health 
Control of infectious diseases 
The "cell factory" 
Environment and health 
Sustainable agriculture, fisheries and forestry 
The ageing population and disabilities 
Generic research 
OPEN CALLS <» 
Training: Marie Curie individual fellowships 
Research training networks 
SME Measures (exploratory awards / cooperative research) 
Accompanying measures 
Support for research infrastructure 
NOV" DEC JAN FEB MAR'2' APR MAY JUNE SEPT OCT<2> 
NOV DEC JAN FEB MAR APR MAY JUNE SEPT OCT 
12 
1 
10 
12 
26 13 
15 
11 
11 
11 
(1) Call published on 6/3/99 ­ (2) Date of publication of the call finishing in March and October (dates to be fixed) scheduled on 15/12/99 
USER­FRIENDLY INFORMATION SOCIETY (www.cordis.lu/ist) 
KEY ACTIONS 
Systems and services for the citizen 
New methods of work and electronic commerce 
Multimedia content and tools 
Essential technologies and infrastructures 
Cross­programme themes 
Future and emerging technologies l2> 
Research networking 
NOV DEC JANO FEB MAR APR MAY JUNE SEPT OCT 
17 
17 
OPEN CALLS 
Future and emerging technologies í3> <4i ,5> 
Support measures lsl 
NOV DEC JAN FEB 
Open until 15/9/2000 
Open until 15/9/2000 
SME Measures (exploratory awards / cooperative research)'6' 
Intelligent manufacturing systems 15 
12 
MAR ι» APR 
26 
1 
MAY JUNE SEPT 
13 
OCT 
(1) Call scheduled on 15/9/1999 ­ (2) Proactive initiatives ­ (3) Open sector ­ (4) Evaluation at least every 3 months ­ (5) Call published on 19/3/99 ­
(6) Call published on 16/3/99. 
COMPETITIVE AND SUSTAINABLE GROWTH (www. 
KEY ACTIONS NOV DEC 
Innovative products, processes and organisation 
Sustainable mobility and ¡ntermodality 
Land transport and marine technologies 
New perspectives for aeronautics 
Measurements and testing research 
Support for research infrastructure 
OPEN CALLS <«> NOV 
15'2' 
15<» 
JAN 
DEC JAN 
Training: Marie Curie individual fellowships 19 
SME Measures (exploratory awards / cooperative research) 
Accompanying measures 15 
Intelligent manufacturing systems 
Expressions of interest on research needs(1' 
15 
15 
12 
FEB 
FEB 
cordis. 
MAR'1 ' 
15 
15 
15 
15 
lo'3) 
150) 
MAR 
22 
15 
lu/growth) 
APR 
APR 
26 
1 
MAY 
MAY 
15 
( 1] Periodical call scheduled on 15/12/99 ­ (2) Targeted call published on 15/7/99 ­ (3) See also the targeted call published on 15/10/99 
(4) Batch evaluation dates, call published on 16/3/99 ­ (5) Periodical call scheduled on 1/6/2000 ­ (6) See also the targeted call schedulea 
JUNE 
JUNE 
SEPT'5' 
15 
15 
15 
15 
15IÖ 
15«) 
SEPT 
18 
13 
15 
15 
on 15/4/2000 
OCT 
OCT 
ENERGY, ENVIRONMENT, AND SUSTAINABLE DEVELOPMENT (www.cordis.lu/eesd) 
KEY ACTIONS 
Sustainable management and quality of water 
Global change, climate and biodiversity 
Sustainable marine ecosystems 
The city of tomorrow and cultural heritage 
Cleaner energy systems, including renewables 
Economic and efficient energy for a competitive Europe 
Support for research infrastructures 
NOV DEC JAN FEB") MAR APR MAY JUNE SEPT OCT 
15 
15 
15 
15 
15«) 
(1) Call scheduled on 15/11/99 ­ (2) Indicative date, to be confirmed with the launching of the call ­ (3) Environment and sustainable development only 
Periods for which deadlines have not yet been decided; these will be published in future calls. 
E u r o p e a n R T D D i g e s t 
Legends 
ubmission deadlines (for specific research actions) 
atch evaluation dates (for open calls) 
For the latest information on calls of proposals for 
tender, see: www.cordis.lu/fp5/src/colls.htm 
Deadlines 1999 2000 
OPEN CALLS O NOV DEC JAN FEB 
Generic research 
Train ing: Marie Curie individual fel lowships 
SME Measures (exploratory awards / cooperative research) 
Accompanying measures 
17 
12 
15 
MAR APR 
16 
26 
(1) Call published on 20/3/99. 
NUCLEAR ENERGY (www.cordis.lu/fp5-euratom) 
KEY ACTIONS ( 1 1 - NOV DEC JAN FEB 
Nuclear fission 
MAR APR 
MAY 
MAY 
JUNE 
JUNE 
SEPT 
13 
SEPT 
OCT 
OCT 
16 
OPEN C A L L S ' " NOV DEC JAN FEB 
Generic research 
Support for research infrastructures 
Train ing: Marie Curie individual fel lowships 
Other t ra in ing ac t ions ' 2 ' 
Accompanying measures 
MAR APR MAY JUNE SEPT OCT 
HHHHH^m 
■ ■ ■ ■ 12 
27 
27 
14 
25 
25 
{1) Call published on 20/3/99 - (2) Special courses, research training networks, cooperation with countries outside the EU. 
INTERNATIONAL COOPERATION (www.cordis.lu/inco2) 
CALLS BY COUNTRY GROUPS 
States in pre-accession phase 
Copernicus 2 
Mediterranean partners (INCO-MED) 
Developing countr ies (INCO-DEV) 
OPEN CALLS 
Accompanying measures 
Fellowships for Japan 
NOV DEC JAN FEB MAR APR M A Y JUNE SEPT OCT 
NOV DEC JAN FEB MAR APR MAY JUNE SEPT OCT 
16 16(2' 16 
1 
16<2> 16 M 
( 1) Call published on 27/3/99. - (2) Coll published on 15/6/99 - (3) New Independent States (NIS - former USSR) and other non-applicant Central and Eastern European 
countries - (4) Calls published on 27/3/99 except for group of emerging economies and industrialised countries for which a call will be published soon. 
INNOVATION / PARTICIPATION OF SMES (www.cordis.lu/innovation-smes) 
OPEN CALLS NOV DEC JAN FEB MAR APR MAY JUNE JULY SEPT 
SME Measures (exploratory awards / cooperative research) ( 2 ) 
Economic and technological intel l igence pro jects ( 3 ' 
Innovation projects 
Promotion of innovative enterprises 
Innovation Relay Centres (IRC) 
12 26 13 
(1) Several calls for proposals and calls for specific promotion and encouragement actions were published during March, and more will be published during 1999: refer 
to work programme - (2) Coll published on 1/4/99 - (3) Accompanying measures - (4) Calls published on 15/6/99. 
HUMAN POTENTIAL (www.cordis.lu/improving) 
OPEN CALLS NOV DEC JAN FEB MAR APR MAY JUNE SEPT OCT 
Research t ra in ing network 
Marie Curie indiv idual fel lowships >" (2 ' 
Mar ie Curie industry host fe l lowships 
Marie Curie development host fel lowships and t ra in ing sites 
Research inf rastructure: cooperative networks 
and exploratory workshops 
High-level scient i f ic conferences 
Awards for f i rst-class research 
Raising publ ic awareness of science and technology 
S6tT policy strategy: themat ics networks " I 
SEtT policy strategy: s tud ies l 2 ' 
Accompanying measures for the programme (7' 
OPEN CALLS NOV DEC 
Socio-economic knowledge base 
Next deadl ine: 4 /11 /2000 
15 13 
15 
Next deadl ine: 16/05/01 
15 
1 
Call coming later 
15 
5 
Open t i l l 2 /6 /2000 
Open t i l l 28/6 /02 
JAN FEB MAR APR MAY JUNE SEPT OCT 
_ _ 15 
(1) Call published on 2/3/99 - (2) Individual fellowships, return fellowships, experienced research fellowships - (3) Call scheduled on 15/02/2000 
(4) Call published on 11/6/99-(5) Call scheduled on 15/11/99 - (6) Call scheduled on 15/1/2000- (7) Open call published on 16/6/99 - (8) Call scheduled on 15/6/2000 
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Diary Women and Science 
■ Living with natural hazards ­ 17­
19/1/2000­Vienna (A) 
schwab@arsenal.ac.at. 
■ Photovoltaic solar energy­
1­5/5/2000­Glasgow (UK)­
Organised bytheJRC. 
pv.conf@jrc.it 
www.wip.tnet.de/pvOO.htm 
■ Eureka meets Asia ­
23­27/5/2000 ­ Macao (China) ­ The sec­
ond of the Europe­Asia meetings (the first 
was in 1998), focusing on technologies for 
sustainable development. 
Isabel Caetano ­ Agencia de Innovação (Ρ) 
icaetano@adi.pt 
www.adi.pt 
■ CRIS­2000 ­ Knowledge at work ­
research information for society ­ 25­
27/5/2000 ­ Helsinki (Fl) ­ The fifth such 
event, organised by the Innovation and 
Participation of SMEs programme, will be 
looking at innovative approaches opened 
up by the Internet for creating and dis­
seminating research information. The 
CRIS­2000 Cybercafé will be opening in 
preparation for the event. 
cris2000@hut.fi 
www.hhut.fi.misc/cris2000 
ww.cord is.lu/cris2000 
■ Official opening ofExpo2000 (and the 
Union pavilion) ­ 1/6/2000 ­ Hannover 
www.expo2000.de/englisch 
■ Beyond the genome: the use of mole­
cules and cells, the challenges of the third 
millennium ­ 18th International Congress 
of Biochemistry and Molecular Biology ­
16­20/7/2000 ­ Birmingham (UK) 
info@iubmb2000.org 
■ EurOCEAN 2000 ­ the European 
Conference of marine sciences and tech­
nologies ­ 29/8­2/9/2000 ­ Hamburg (D) 
klaus­gunther.barthel@cec.eu.lnt 
www.iubmb2000.org/ 
The first "Women and Science" day, organised 
by the European Commission in April 1998, 
brought together many women researchers. 
The event gave an additional impetus for fur­
ther reflection on the issue of gender in the 
world of research. It also allowed women sci­
entists to compare their experiences and to 
consider ways of increasing their presence in 
what is often the very male­dominated field 
of REtD. 
Last July, 100 representatives from various 
female researcher networks met in Brussels. 
The aim was to mobilise their members to 
actively participate in the Eifth Framework 
Programme and to consider how women can 
campaign more effectively for equal opportu­
nities. They decided to set up a European "net­
work of networks" for the purpose. 
All those interested in learning about the lat­
est developments on this issue (in particular 
the gender dimension the Union's policy and 
research programmes), will find information, 
links and valuable contacts at the following 
address: 
www. cordis.lu/improving/src/hp_ women, h tm 
Less plutonium on the roads 
Under the Euratom treaty, all the major Euro­
pean centres for reprocessing plutonium from 
civil nuclear plants are obliged to send "safe­
guard" samples for analysis to a limited num­
ber of European Commission­accredited lab­
oratories. The consequent increase in pluto­
nium transport, sometimes over long 
distances, is a significant source of risk that 
requires strict and costly security checks. 
The Euratom Safeguards Directorate therefore 
set out to develop a system for verification 
and analysis at the reprocessing sites them­
selves. To do so, it brought in the know­how of 
the Joint Research Centre's Institute for 
Transuranium Elements in Karlsruhe (D), 
which developed the concept and equipment 
for an On Site Laboratory (OSL). The finishing 
touches were put to this ¡deal tool for 
analysing plutonium samples, which includes 
high­precision instruments and many auto­
mated and robotic functions, during installa­
tion at the Sellafield (UK) site, managed by 
British Nuclear Fuels (BNFL). The satisfactory 
results of this first system should make it pos­
sible to create other OSLs at various European 
reprocessing centres. 
www.jrc.org 
Scientific hospitality is doing well 
When it was launched ten years ago, the 
"Access to Large Scale Facilities" programme 
was intended essentially as a means of allow­
ing European scientists to carry out studies at 
the principal European installations for syn­
chrotron radiation and neutron sources. Since 
then, the idea has gained ground and the EU 
has stepped up its efforts to facilitate the 
access of researchers to most of the principal 
scientific and technological infrastructures in 
the various Member States ­ and in virtually 
all disciplines. 
Continued with increased resources under the 
Fifth Framework Programme, this system 
which allows researchers to spend time at lab­
oratories located outside their national bor­
ders is proving very successful. With a budget 
of 15 million euros, the first call launched this 
year brought a record 165 proposals from lab­
oratories in 20 countries seeking to open their 
doors to scientists from abroad. Of the host 
offers received, of particular note are those 
from infrastructures in Fifth Framework Pro­
gramme associate countries, including the 
Czech Republic, Hungary, Iceland, Israel and 
Norway. The results of the final selection will 
be made known early in 2000. The next call for 
proposals will be in 2001. 
improving­ari.sti.jrc.it/access 
campbell.warden@cec.eu.int 
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50 years of steel 
The signing of the ECSCTreaty (1951) was the 
first step towards European integration. Since 
then, cooperation in the steel industry has 
been a consistently active area of EU policy, 
especially in terms of research. Initially, the 
Steel programme made it possible to create a 
spirit of European cooperation, permitting 
exchanges between scientists, researchers, 
producers and users. Priorities and objectives 
subsequently evolved in line with new market 
requirements and the socio­economic cl i ­
mate. Improved processes brought new appli­
cations for steel products. In recent years, 
researchers have been focusing increasingly 
on sustainable development and environ­
ment­friendly technologies. Finally, the inte­
grated approach has allowed production to 
increase while taking a range of factors into 
account ­ environment, safety, product 
improvement ­ with the recycling of by­prod­
ucts, a reduction in harmful waste, the poten­
tial use of steel in housing, etc. 
ecs­steel @cec.eu.int 
Publications 
Due to lack of space, the publications men­
tioned below are limited to a few recent titles 
likely to be of interest to a relatively general 
public. 
Readers with specialised interests should con­
sult the Internet for more complete lists and 
updates of the Research DG's publications, 
especially those concerning the scientific 
results of projects supported by the Commis­
sion. See the site: 
europa.eu. ¡nt/comm/dg12/pub_rtd. html 
For a more extensive look at all European 
Union publications, we recommend the Office 
for Officiai Publications of the European Com­
munities (EUR­OP) 
eur­op.eu.lnt/ 
■ European science and scientists between 
freedom and responsibility­ proceedings of a 
conference held in Amsterdam in 1997 
Catalogue EUR­OP: CG­46­96­010­EN­C 
■ Ethical, legal and social aspects of life sci­
ences and technologies in FP4 programmes 
ornella.vaglietti@cec.eu.int 
■ Interdisciplinarity and the organisation of 
knowledge in Europe ­ proceedings of the 
Cambridge conference (September '97) 
annette.paternostre@cec.eu.int 
■ Electronic communication and research in 
Europe ­ proceedings of the Darmstadt con­
ference (April '98) 
annette.paternostre@cec.eu.int 
■ From ecosystem research to sustainable 
development 
Catalogue EUR­OP: CG­NA­18­847­EN­C 
■ Planet Earth: an environment special edition 
­ RTD results supplement of CORDIS Focus 
magazine ­ ISSN 1022­6559 
helpdesk@cordis.lu 
■ New possibilities for accessing the capital 
markets for small and medium­sized biotech 
enterprises ­ EUR 18908 ­ ISBN 92­828­
6925­3 
quality­of­life@cec.eu.int 
■ The European Guide to Science, Technology 
and Innovation Studies­ EUR 18350­An ana­
lytical inventory of the approximately 100 
European higher education and research insti­
tutions engaged in the study and analysis of 
strategic links between science, technology 
and innovation. This unique guide, also avail­
able on the Web, is the result of socio­eco­
nomic research cooperation supported by the 
European Union. 
www.chem.uva.nl/sts/guide ­ anne.de­greef 
@cec.eu.int 
■ Classrooms for Distance Teaching ft Learn­
ing: a Blueprint ­ Leuven University Press (B) ­
The result of the European BIC (Blueprint for 
Interactive Classrooms) project undertaken by 
a consortium of European universities from 
Belgium, France, Finland, Italy and Ireland, 
this manual provides practical information 
and advice on setting up and using interactive 
distance presence systems in teaching. 
www.linov.kuleuven.ac.be/bic 
gee.cammaert@linov.kuleuven.ac.be 
university.press@upers.kuleuven.ac.be 
■ Strategies and policies on research training 
in Europe 
georges.bingen@cec.eu.int 
■ Improving human capital ­ Special issue of 
the IPTS Report ­ n° 37 ­ Sept. 99 
■ Europe 2010: prospects and scenarios ­ Spe­
cial issue of the IPTS Report ­ n° 38 ­ Oct. 99 
ipts_secr@jrc.es 
www.jrc.es/pages/f­report.fr.html 
Research explained to European citizens 
Last year the Research Directorate­General 
launched a series of publications entitled 
European research in action. These illus­
trated leaflets explain and comment on the 
Union's efforts in the field of science and 
technology in the face of diverse chal­
lenges, both natural and social. 
Five documents, published in the Union's 
11 languages, are currently available: 
■ The threat of natural disasters 
■ Water: a vital resource under threat 
■ The planet under pressure 
■ Better health for all 
■ Focus on employment 
These very readable publications ­ which 
will soon be available for browsing on the 
Research DG website ­ are based on a brief 
analysis of the chal­
lenges faced in these 
various fields and the 
way research EU­
supported can help. 
They could be partic­
ularly useful for 
research institutions 
seeking to make a 
wider public more 
aware of their con­
tribution to European research on major 
themes. 
research@cec.eu.int 
http://europa.eu.int/comm/dg12/leaflets/ 
disasters/en/ 
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Plasma conquering 
the textile industry 
t 
European scientists and industrialists working on the Plasmatex project are on the point of 
demonstrating the feasibility of a technology of the future: textile processing using plasmas at 
atmospheric pressure. This development meets new needs in a sector where Europe is still very active. 
H ince their introduction in the 1960s, the main in­¡dustrial applications of 
the low­pressure and low­tem­
perature properties of plasmas 
(see box) have been in micro­
electronic etching. In the 1980s, 
these uses broadened to include 
many other surface treatments, 
especially in the field of metals 
and polymers. Now, research 
laboratories in the textile in­
dustries have also begun exper­
imenting with plasma process­
ing in a range of applications. 
Multifunctionality 
"Unlike liquid processes which 
penetrate deep into the fibres, 
plasma produces no more than a 
surface reaction, the properties 
it gives the material being lim­
ited to a surface layer of around 
100 angstroms,"'11 explains 
Roshan Shishoo, director of the 
Institute of Fibre and Polymer 
Technology Research (IFP) in 
Mölndal (Sweden) and coordi­
nator of the Plasmatex12'project. 
These properties are very var­
ied and can be applied to both 
natural fibres and polymers, as 
well as to non­woven fabrics, 
without having any effect on 
their internal structures. For 
example, plasma processing 
makes it possible to impart 
hydrophilic or hydrophobic pro­
perties to the surface of a tex­
tile, or reduce its inflammability. 
And while it is difficult to dye 
Three prototypes produced by Plasma Ireland are now on site and in use by 
the industrial partners on the Plasmatex profeet. 
synthetic fabrics, the use of 
reactive polar functions results 
in improved pigment fixation. 
Finally, with plasma containing 
fluorine, which is used mainly to 
treat textiles for medical use, it 
is possible to optimise biocom­
patibility and haemocompatibil­
ity ­ essential for medical 
implants containing textiles. 
Clean and efficient 
technology 
Other advantages of plasma 
technologies stem from the 
underlying physical process. The 
traditional liquid chemical 
processes used by the textile 
industry involve high consump­
tion ­ and pollution ­ of water 
resources. Waste­processing 
costs are also high and drying 
the processed fibres uses a lot 
of energy. This makes "dry" pro­
cessing using plasma technol­
ogy all the more attractive ­
especially for the environment. 
In addition, the speed of the 
process (just a few minutes, or 
even seconds) reduces energy 
consumption still further. 
Beating the vacuum 
"Despite all these significant 
benefits demonstrated in the 
laboratory, plasma processing 
has failed to make an impact in 
the textile sector because of a 
particular constraint which is 
incompatible with industrial 
mass production," continues 
Roshan Shishoo. "All the tech­
nologies developed to date are 
based on the properties of low­
pressure plasmas. The process 
must take place in an expensive, 
closed­perimeter vacuum sys­
tem and cannot be used for pro­
duction lines operating at room 
temperature, with machines 
processing fabric 2 metres wide 
at high speed." 
This is the challenge that a 
new generation of APPS (At­
mospheric Pressure Plasma Sys­
tems) developed by Plasma Ire­
land is about to overcome. The 
company has now developed a 
technology offering comparable 
performance at ambient pres­
sure to that of "glow discharge" 
plasmas requiring a partial va­
cuum. The aim of the Plasmatex 
project is to perfect the applica­
tion to the textile sector of this 
technological advance, which is 
unique in Europe. 
In addition to Plasma Ireland 
and the IFP, members of the 
Plasmatex project team include 
another scientific research cen­
tre (the physics laboratory at 
Queen's University Belfast, UK), 
the British textile machine 
manufacturer Web Processing, 
and six companies producing a 
diverse range of textile prod­
ucts. The partners are studying 
T e c h n o l o g i c a l I n n o v a t i o n 
the industrial feasibility of APPS 
technology and conducting 
full­scale tests to determine the 
relationships between the phys­
ical properties of different types 
of plasma and the results 
obtained, as well as the way the 
plasmas interact with various 
materials. 
Three prototypes in 
the service of industry 
Three different prototypes 
supplied by Plasma Ireland have 
been installed on production 
lines and are being used by the 
consortium's industrial partners 
to help further the research. The 
first, in operation at the IFP, has 
been made available to the 
Swedish companies Almedhals 
(specialising in the adhesion of 
polymer coatings), Borgstena 
Textile Sweden (automobile 
textiles) and SCA Hygiene Paper. 
The second is in Germany, at 
Kirchhoff, a company which 
works with wool fibres and is 
interested in testing plasma 
technologies as a possible way 
of eliminating felting. This same 
equipment will be made avail­
able at a later date to Polisilk of 
Spain, a suitcase manufacturer 
which wants to improve the 
binding properties of poly­
propylene­based coatings. The 
third prototype is being tested 
by the British group, Scapa, 
which specialises in products 
for the printing and texti le 
industries. 
"Europe should soon have an 
innovative and competitive tool 
which we intend to make avail­
able internationally," believes 
Tony Herbert, project manager 
at Plasma Ireland. "There are 
only two or three other systems 
using plasma at atmospheric 
pressure currently at the devel­
opment stage ­ in Japan and the 
United States ­ but no wide­
ranging application for the tex­
tile sector is available yet. So 
the prospects are extremely 
promising." ■ 
(1) One angstrom = one ten­thou­
sandth of a micron. 
(2) The Plasmatex (Development of 
Plasma Technology for Continuous 
Processing of Textile Fabrics and 
Nonwovens) project was launched 
under the Fourth Framework Pro­
gramme as part of the Brite­Euram 
programme 
Contacts Roshan Shishoo ­ IFP ­ Mölndal (S) 
Fax:+46 31 7066363 
roshan.shishoo@ifp.se 
Tony Herbert ­ Plasma Ireland Ltd ­ Cork (IRL) 
Fax:+353 21 506 106 
tony.herbert@plasma­ireland.com 
www.plasma­ireland.com 
From the stars to industry 
When you increase the temperature of matter, it 
passes successively through its solid, liquid and 
gaseous states. But if you continue to heat it, it 
undergoes a further transformation of an alto­
gether different kind. Collisions between particles 
of matter increase and the initial gaseous state, 
comprising neutral molecules or atoms, develops 
into an ionised state with an equal density of pos­
itive ions and negative electrons. This mix of 
charged particles is called a plasma and consti­
tutes the 'fourth state of matter' commonly 
found in nature. The corona of stars (such as the 
sun), the ionosphere, which surrounds the Earth 
at an altitude of between 60 km and 700 km, and 
the flames of a fire are all natural plasmas. 
There has been scientific and technological 
interest in the properties of plasmas for some 
time now, their first large­scale application 
being in neon lights which were introduced sev­
eral decades ago. The ability to control both par­
ticle energy and temperatures in low­pressure 
plasmas has opened up wide ranges of applica­
tion in many different areas. By depositing a 
material in a plasma derived from one of a wide 
range of gases it is possible to develop quite 
remarkable surface treatment processes, which 
are virtually impossible to obtain by traditional 
solid or liquid methods. 
On an altogether different scale, the leading­
edge European research on the futuristic energy 
source of nuclear fusion is also focusing on the 
physical properties of plasma, this time at extra­
ordinarily high temperatures. 
[23 
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Fuzzy logic 
on the European test bed 
A strange frontier divides automation into two fields. On the one hand you have 
the engineers in South-East Asia who swear by "fuzzy" control. On the other, 
the European and US champions of automated systems based on traditional linear 
control. The Famimo project sets aside any such partisanship and puts 
the industrial promise of "fuzzy" systems to the test. 
Hugues Bersini 
hat is the purpose of a science as 
abstract as logic? Over a hundred 
I years ago, the mathematician George 
Boole (1815-1864) could never have imag-
ined that the principles of his Boolean alge-
bra would one day provide the operating 
basis for the "intelligent", digital machines 
which are helping to run our planet as we 
approach the third millennium. 
But is the dominance of such binary logic 
unassailable?11' In 1965, as more and more 
sophisticated computer languages were 
being developed, Lotfi Zadeh, at that time 
Chairman of the Department of Electrical 
Engineering at the University of California, 
Berkeley, conceived a "shades of grey" 
approach which is intuitively closer to the 
perception and reasoning of the human 
brain. Rather than being satisfied with a 
truth or its opposite - the response being 
either yes (1)orno (O)-he preferred to con-
sider the relative states of truth. "Ifall peo-
ple less than 1.65 m in height are classed as 
small and those up to 1.75 m as average, an 
individual measuring 1.64 m is nearly aver-
age and another of 1.66 m is nearly small. 
Zadeh developed this theory of logic not on 
the basis of membership but on the degree 
of membership," explains Hugues Bersini, of 
the Institute for Interdisciplinary Research 
and Development in Artificial Intelligence 
(IRIDIA) at the Université Libre de Bruxelles 
and coordinator of the Esprit programme's 
Famimo project. 
"The special characteristics of this 
approach are seen even in the rather poetic 
name Zadeh gave it: fuzzy logic." 
A participant in the Famimo project, the Siemens 
Automotive laboratories in Toulouse (F) are 
studying the performances of fuzzy logic applied 
to new direct-injection engines. 
Asian infatuation 
This new theoretical concept did not have 
much immediate impact. But in the late 
1970s, the British logician Abe Mamdany 
returned to the theory, showing that it was 
possible to create control systems that 
operate on the basis of fuzzy logic. Forsorne 
strange reason his work attracted most 
attention among Asian engineers, with 
automation experts in Europe and the US 
continuing, for the most part, to ignore 
applications of this "other logic" in auto-
matic control techniques. 
In Japan, Taiwan and Korea, the fuzzy 
approach met with a surprisingly enthusi-
astic response, leading to a veritable explo-
sion in fuzzy logic control systems in every 
imaginable field in the 1980s. The world's 
first automatic underground train in Japan, 
the experimental simulation of a pilotless 
flight by a miniature helicopter, and control 
systems built into the most familiar every-
day objects - such as cameras, video 
recorders and household appliances of all 
kinds - all used fuzzy logic. 
"Two very distinct control cultures devel-
oped, each one ignoring the other. No doubt 
this is because the majority of specialists in 
automation in the West are mathemati-
cians and very rigorous scientists. In Europe, 
the benefits of fuzzy logic continue to be 
strongly contested," continues Hugues 
Bersini. 
An objective exploration 
But there was good reason for such 
resistance. The performance and stability -
an essential point when it comes to control 
- of the traditional automatic systems'21 
widely used in Europe and the United 
States are every bit as effective as Asia's 
fuzzy control systems, in particular when 
managing sophisticated multi-input/multi-
output systems. "In any event, that is the 
situation at present. But one may well 
wonder about the grounds for such disin-
terest or distrust in the medium to long 
term. The field of artificial-intelligence sys-
tems is constantly evolving with the 
"If all people less than 1.65 m in height are classed 
as small and those up to 1.75 m as average, 
an individual measuring 1.64 m is nearly average 
and another of 1.66 m is nearly small. " 
progress in information technology, which 
is now entering the age of neural networks. 
It is perfectly legitimate to ask whether the 
concept of fuzzy logic may not have 
greater potential for managing the control 
systems of the future. Europe would be 
wrong not to explore this avenue which 
could have major implications for its indus­
try in the future," explains the project 
coordinator. 
Hence the reason for the Famimo project, 
bringing together six of the best European 
centres of excellence in the field of control 
and automated systems, located in Sweden, 
the Netherlands, Belgium, France and 
Spain. "Among these partners, there are 
those both for and against. But the objec­
tive of the project is to go beyond the cul­
tural divide separating the two types of 
logic. Faced with complex non­linear prob­
lems, should fuzzy control be classed as a 
technology with no future or, on the con­
trary, does it have vital potential in the con­
text of new IT control configurations?" 
Two tests 
Specifically, Famimo is developing fuzzy­
control tools for two concrete, highly com­
plex, non­linear control situations. It aims 
to verify their suitability and assess their 
performance, in particular in relation to tra­
ditional PID approaches.131 If successful, this 
could provide a new range of software tools 
to be incorporated into the automation 
engineer's 'toolbox'. 
The two tests are being carried out in very 
different control fields: the automatic man­
agement of fermentation processes at a 
water­treatment plant for the paper indus­
try, and control of the new generation of 
direct­injection car engines, which is still at 
the prototype stage. Siemens Automotive is 
a keen participant in the latter experiment. 
The industrial stakes are high in what has 
become a race against time to achieve an 
increasingly accurate control over fuel 
combustion, in order to reduce polluting 
emissions drastically and cut consumption. 
The age of learning machines 
Famimo's ambition is to provide clear­
cut answers ­ with supoorting proof ­ in 
the fundamental debate on artificial intel­
ligence in which fuzzy logic is seen as 
potentially opening up new avenues ­
namely the ability of control systems to 
learn control rules for themselves on the 
basis of their specific operating conditions. 
For it is in the area of learning that the 
fuzzy­logic controller offers the most 
interesting prospects. 
"Thanks to increasingly powerful and 
more decentralised information technology, 
it now seems possible to suggest control 
techniques based on evolutionary learning. 
Thanks to its vast capacity for trial­and­
error, a computer is able to generate solu­
tions which work, without our needing the 
mathematical tools to understand what is 
happening. However, that remains to be 
proved; it's a very new area of the cognitive 
sciences." ■ 
(1) In simple terms, this logic recognises just two 
conditions (membership or non­membership of a 
group). 
(2) Fuzzy Algorithms for the control of MIMO ­
multi­input, mult i ­output­ processes. In addition 
to IRIDIA, Famimo also includes Siemens Auto­
motive and LAAS (Laboratory of Automation and 
Systems Analysis) in France, the University of 
Delft (NL), the University of Seville (E) and the 
Department of Automatic Control at Lund Insti­
tute of Technology (S). 
(3) Traditional linear control is based on the PID 
(Proportional­Integral­Derivative) concept. 
Contact Hugues Bersini 
IRIDIA, Université Libre de Bruxelles (Β) 
bersini@ulb.ac.be 
http://iridia.ulb.ac.be/~famimo/ 
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Science without guinea pigs 
t 
Millions of animals are subjected to experiments in European laboratories every year - all for the benefit of 
mankind. But could science, medicine and industry dispense with such practices? The 3rd World Congress on 
Alternatives and Animal Use in Life Sciences, held in Bologna at the end of last summer, provided an occasion 
both to assess the situation, and for wide-ranging debate. 
0 eplace. Reduce. Refine.The 'Three Rs' rule was first formulated in The Prin­ciples of Humane Experimental 
Technique'1' by William Russell and Rex 
Burch. Forty years ago, these two British 
scientists defined three objectives in the 
field of experimentation on living creatures. 
They advocated the use of any scientific 
method using "insentient material" which 
could replace methods using "conscious liv­
ing higher animals"; any means of reducing 
"the number of animals used to obtain 
information of a given amount and preci­
sion"; and, in regard to refinement, any 
development leading to a "decrease in the 
incidence or severity of inhumane proce­
dures applied to animals". 
EU-backed alternatives 
European Centre for the Validation of Alternative 
Methods (ECVAM) - Institute for Health and 
Consumer Protection (JRC-lspra) - Analysis of 
culture cells. 
Upstream of the validations coordinated by 
ECVAM, the European Union also supports 
various research projects aimed at develop­
ing alternative methods to animal experi­
mentation. Some 15 projects - focusing in 
particular on the development of tests based 
on cell or tissue cultures - were carried out 
under the Fourth Framework Programme. 
New methods are currently being encour­
aged under the Quality of Life and Manage­
ment of Living Resources programme. Also, 
the dissemination of in vitro techniques is 
being encouraged by the IVTIP (In Vitro Test­
ing Industrial Platform), a group of Europe's 
leading pharmaceutical and cosmetics com­
panies. 
At the Bologna congress, Epiflow - devel­
oped by Professor Pfaller's team at the Insti­
tute of Physiology, Innsbruck University, and 
supported by the EU - won a prize of 2,000 
dollars, an award made by the RIVM (Nether­
lands National Institute for Public Health 
and the Environment) and the ICAAT (Insti­
tute of the Centre for Alternatives to Animal 
Testing) to encourage the development of 
alternative methods. Selected from the 200 
projects presented, the Epiflow project 
developed a new cell culture system using a 
continuously changing environment and a 
constant gas supply. The process developed 
makes It possible to maintain primary cul­
tures of differentiated cells during much 
longer periods than conventional systems, 
thereby permitting tests of chronic toxicity. 
The device also makes it possible to produce 
co-cultures of two different types of cell. 
The implication of these three principles, 
and progress made in applying them, were 
discussed at length during the 3rd World 
Congress on Alternatives and Animal Use in 
Life Sciences, held in Bologna (I) under the 
auspices of ECVAM (European Centre for 
the Validation of Alternative Methods), 
from 29 August to 2 September 1999. The 
event - the occasion for no fewer than 65 
conferences, workshops and debates - was 
attended by some 800 researchers, as well 
as representatives of legislative authorities 
and animal-welfare campaigners. 
Experiments: a decade 
of progress 
"Many researchers are now working on 
these Three Rs and more and more countries 
are incorporating them into their legislation. 
The situation changed a great deal in this 
field during the 1980s," pointed out William 
Russell, who was present at the debates. He 
cited the creation of the NCA (Netherlands 
Centre on Animal Use), the Zebet (Centre for 
the evaluation of alternative methods to 
animal experiments) in Germany, and the 
CAAT (Centre for Alternatives to Animal 
Testing) at the Johns Hopkins University in 
the USA, by way of example. Having reached 
a peak in the mid-seventies, it now seems 
that this type of experimentation is dimin­
ishing generally. In France, for example, the 
number of laboratory animals fell from 7 
million in 1980 to 2.6 million in 1997. 
A growing number of alternative solu­
tions are being made available to 
researchers. Organ, cell and tissue cultures 
are now commonplace while our improved 
knowledge of genetics is making it possible 
to study certain human biochemical me­
li) London, Methuen, 1959 (also available on-line 
at http://altweb.jhsph.edu/science/pubs/humane_ 
exp/het_toc.htm) 
European directives 
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It is accepted 
today that an experiment 
on an animal is only 
authorised i f the expected 
benefit outweighs 
the suffering 
inflicted upon it. « « 
chanisms in micro-organisms. Innovative 
molecular biology techniques are resulting 
in the application of tests based on the use 
of isolated enzymes (some of which have 
replaced the thousands of rabbits and rats 
used 25 years ago for pregnancy tests). 
Physics, mathematics and information 
technology are also making their contribu­
tion to the Three Rs, with imaging tech­
niques, modelling, non-invasive methods of 
investigation, telemetry and biostatistics 
helping researchers to learn as much as 
possible from the data available. 
Testing: European validation 
But animals are not used solely for 
research purposes. They are also used in 
regulatory testing for standardised 
evaluation of the possible dangers of 
substances released onto the mar­
ket. In this sector, which makes it 
possible to guarantee that con­
sumers are both protected and well 
informed, it is much more compli­
cated to replace animal experimenta­
tion and consequently progress has been 
slower. This is why ECVAM (European Cen­
tre for the Validation of Alternative Meth­
ods), was set up at the Joint Research Cen­
tre in Ispra, in 1991. "Validation aims to 
show the reliability and pertinence of an 
established test procedure in relation to a 
particular objective. Our principal mission is 
to facilitate and coordinate the validation 
of new procedures adopted at Union level 
and for this we work in close cooperation 
European Directive 86/609/EEC on the pro­
tection of animals used for experimental and 
other scientific purposes stipulates that the 
Commission and Member States must 
encourage research aimed at developing and 
testing other techniques able to provide the 
same level of information as that obtained 
by experiments carried out on animals, but 
which use fewer animals or less painful pro­
cedures. Although Member States must pro­
vide the Commission with certain statistical 
information on the use of animals for exper­
imental and scientific purposes, it was not 
until 1997 that the national authorities 
responsible for implementing the directive 
reached agreement on a body of harmonised 
statistical data. Present figures (1996) there­
fore continue to reflect approaches for 
with the authorities, universities and indus­
try in the Member States," explains Michael 
Balls, the centre's director. With an annual 
budget of around 6 million euros, ECVAM 
allocates half this amouni to research, two-
thirds of which goes to contracts with Euro­
pean university or industrial laboratories. 
Model of a dog's head 
subjected to radiation. 
To date, ECVAM has validated a phototox­
icity test and three others in the field of skin 
corrosion. The validation of another test for 
vaccines should be completed within the 
next three months and other research is 
under way, in particular on the risks of skin 
sensibilisation and irritation, haematotoxic-
ity, nephrotoxicity, reproduction toxicity, 
which it is difficult to obtain genuinely com­
parable information. 
There is also an earlier directive (76/768/-
EEC) on harmonising Member States' legisla­
tion on cosmetic products. This stipulates, 
through recent amendments, that Member 
States must ban the marketing of cosmetic 
products containing ingredients or combina­
tions of ingredients tested on animals since 
1 January 1998. Its application - postponed 
until June 2000 - remains subject to the 
development of methods able to adequately 
replace animal experimentation and scien­
tifically validated as providing the consumer 
with an equivalent level of protection. 
toxicity of the metabolism, neurotoxicity and 
metal toxicity. The methods validated are at 
present being studied by the European and 
international regulatory bodies - in particu­
lar the OECD - whose recommendations are 
applied to tests carried out in the EU, North 
America, Japan, Australia and New Zealand. 
Ethics and necessity 
As co-organiser of the "Bologna Con­
gress", Michael Balls is pleased to have 
provided the opportunity for dialogue 
between scientists and members of 
animal rights associations, even if at 
times they took up opposing posi­
tions in the invariably lively debates. 
But then the scientists themselves 
werefarfrom being all of the same opin­
ion. "The atmosphere was constructive," 
stresses the ECVAM director. "These two 
worlds came together to speak and listen to 
each other. The researchers are now more 
ready to answer questions about their work 
than was previously the case." A relative 
consensus led the delegates to add guide­
lines on animal experimentation to the 1964 
Helsinki declaration which lays down the 
principles of the use of humans by science, 
placing the emphasis on the "Three Rs". 
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The number of animals used in the laboratory has been falling over the last 30 years. In France, from 7 million 
to 2.6 million between 1980 and 1997. But rodents and rabbits still account for 8Wo of the warm-blooded 
animals used as guinea pigs. 
These "Three Rs" do not, however, mean 
the end of such practices. "It is accepted 
today that an experiment on an animal is 
only authorised if the expected benefit out­
weighs the suffering inflicted upon it," 
stresses Bert van Zutphen, an expert in 
genetics and animal models, and professor 
at the Faculty of Veterinary Medicine at 
Utrecht University (NL). "There remains the 
question of who evaluates the cost/benefit 
ratio, and how. In several European coun­
tries, such as Sweden, the Netherlands, the 
United Kingdom, Germany and France, this 
type of experimentation has to be approved 
by an ethics committee." 
Species and genes 
A majority of scientists take the view that 
the study of many diseases and the search 
for effective treatments will always require 
the use of animals. The liveliest debates 
therefore often revolve around the choice 
of species. "The phylogenetic proximity of 
man and non­human primates makes the 
latter the ¡deal model for the development 
of drugs and vaccines against diseases such 
as Aids, malaria or yellow fever," believes 
Jann Hau of the Department of Compara­
tive Medicine at Uppsala University (S), 
while for Michael Balls, "The greater the 
proximity between non­human primates 
and man, the stronger the ethical and 
humanitarian reasons for not using them." 
Martha Armstrong, of the Humane Society 
of the United States, notes a growing reluc­
tance among laboratory personnel to work­
ing with certain "domestic" animals such as 
cats and dogs. 
Finally, for a number of years now, gene 
transfer techniques have been raising new 
questions on the use of animals. "The meth­
ods and objectives can vary greatly and pru­
dence is required," explains Michael Balls. 
"It could be possible, for example, to imag­
ine a transgenic ewe whose milk contains a 
protein of interest. The milk would be col­
lected, the protein extracted, and the ewe 
would not be affected. A totally different 
approach involves producing animals pos­
sessing the desired genetic message to 
develop a human disease, such as cancer. 
Such an approach could lead to progress in 
research into the disease. But this does not 
alter the fact that we must consider the 
welfare of animals on a case­by­case basis. 
My personal hope is that in the future we 
will not have to use them at all. This implies 
persuading an increasing number of scien­
tists that such an approach is well founded 
and that we must pursue our work so that 
this desire can become a reality." ■ 
Mow many? Which 
ones? Why? 
In 1996,11 646 130 animals were used for 
various experimental purposes in the EU. In 
1991, the figure was 11.8 million ­ but that 
was for just ten countries. Rodents and 
rabbits account for 81% of the warm­
blooded animals used in experiments. 
Rodents and rabbits: 
Cold­blooded animals: 
Birds: 
81.30/0 
12.9% 
4.3% 
LJ Artio­ and perissodactyles (horses, 
donkeys, pigs, goats, sheep, 
deer, cattle): 1.1% 
D Carnivores: 0.3% 
I Prosimians and simians: 0.1% 
Contact Michael Balls 
ihcp.etomet.net/nextihep/units/ 
ecvam.html 
michael.balls@jrc.it 
H REtD and quality control 
on products and devices used 
in human medicine and dentistry 
and veterinary medicine 
B Fundamental biology studies 
1 Toxicological tests and other 
safety evaluations 
U Diagnostics 
Q Teaching and training 
■ Other 
44% 
25% 
9% 
4% 
1% 
17% 
Source: Statistics on the number of animals used for 
experimental and other scientific purposes in the 
Member States of the European Union ­ 1996 
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In vitro epidermis 
In a first of its kind, a team of researchers from L'Oréalworking on a European project has constructed synthetic 
skin which is sensitive to ultraviolet rays and has fu actional immune cells. It is already providing a new tool for 
the in vitro study of allergies and may one day help eliminate the need for experiments on animals. 
i η vitro dermatology began in 1975," explains Rainer Schmidt, a re­
searcher at L'Oréal. "That was 
when a US laboratory first 
described a technique for repro­
ducing keratinocytes in cul­
ture." The principal cells of the 
epidermis, keratinocytes multi­
ply, transform'11 and migrate to 
the surface, forming the skin's 
tough outer layer. This provides 
the barrier which protects us 
against injury and dehydration. 
Until the early 1990s, syn­
thetic skins consisted of ker­
atinocytes but not melanocytes 
or Langerhans cells. The former 
synthesise the melanin which is 
responsible for tanning the skin 
and protecting it against the 
sun's rays; the latter play a vital 
role in immunological functions. 
From the tanned 
prototype... 
In 1992, the L'Oréal laborato­
ries, in cooperation with a num­
ber of research teams, suc­
ceeded in adding melanocytes 
to their prototype skin. As a 
result, the cultured epidermis 
was able to "tan" when exposed 
to UV radiation. This allowed 
the researchers to study the 
effects of various substances on 
the quality of the epidermis in 
detail and to measure exactly 
how much protection a sun­
screen lotion provides. Specific 
products designed for precise 
skin types were subsequently 
developed using melanocytes 
taken from skins of different 
ethnic origin. 
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Histological section of a synthetic epidermis containing Langerhans 
cells and melanocytes. 
These early examples did not, 
however, allow the researchers 
to study the various immuno­
logical functions of the epider­
mis - the origin of over-sensi­
tivity and allergies. In order to 
complete the synthetic skin, 
Langerhans cells had to be 
introduced. These are derived 
from "progenitor" cells pro­
duced in bone marrow. When 
released into the blood, they 
differentiate to a wide variety 
of cell types and migrate to the 
epidermis. It is the extent of 
this differentiation which 
makes it impossible to add 
them to synthetic skin from a 
biopsy. 
... to immune responses 
In 1997, while working on an 
EU-backed research project,(2) 
the coordinator, Rainer Schmidt, 
became the first person to suc­
ceed in producing synthetic 
skin containing keratinocytes, 
melanocytes and Langerhans 
cells.'31 The team used progeni­
tor cells taken from umbilical 
cord blood, where these cells 
are particularly numerous. "We 
were afraid that the progenitor 
cells would not differentiate, 
because we knew nothing about 
this process. We initially plan­
ned for several intermediary 
stages before realising that, in 
reality, it is the keratinocytes 
themselves which control the 
differentiation and the implan­
tation of the Langerhans cells." 
When they exposed the syn­
thetic skin to UV radiation, 
researchers were able to ob­
serve the disappearance of the 
Langerhans cells, which migra­
ted out of the epidermis, de­
monstrating this phenomenon 
linked to UV-exposure-related 
immunosuppression for the first 
time in vitro. The project also 
showed that Langerhans cells 
change form and migrate when 
exposed to a powerful allergen, 
while remaining insensitive to a 
simple irritant. There is every 
indication that this "model" skin 
really works. "We have taken a 
step which will allow us to use 
this model in order to better 
study and understand the role 
played by the epidermis' cells in 
a contact allergy," concludes 
Rainer Schmidt. "And we now 
have human cells available 
which we can subject to any 
kind of treatment we like. I can 
tell you that I much prefer 
working with synthetic skin 
than with an animal, no matter 
what species." ■ 
(1) The so­called cellular differenti­
ation phenomenon. 
(2) New immuno­pharmaco­toxico­
logical model: human reconstructed 
epidermis containing Langerhans 
cells. This project was supported by 
the Biotech programme (Fourth 
Framework Programme). 
(3) This technique has since been 
patented. 
Contact | Rainer Schmidt 
Fax:+33­1­47567965 
rschmidt@recherche. 
loreal.com 
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The genes of silence 
v 
Locked away in an impenetrable world, many autistic people are unable to communicate their feelings. 
European and US researchers are now trying to identify the genes which make a person susceptible to the 
development of this disorder. The first results of their work represent an important step forward in our 
understanding of the condition - and perhaps even its prevention and treatment. 
Hutism affects at least one child in every 2 500, mainly boys. Half of these never learn to speak and 
three-quarters have mental handicaps, 
though a small minority may show an 
exceptional talent for drawing, music or 
mental arithmetic. Although doctors now 
have a somewhat better understanding of 
how such individuals might perceive the 
the few genes that they suspected must 
underlie the development of autism. The 
question was: how many and which ones? 
In 1995, in an attempt to identify the cul-
prits, understand the origins of the disease 
and - ultimately - develop a treatment, an 
international consortium was set up to 
carry out a study of the molecular genetics 
of autism. Coordinated by researchers at 
More precise diagnoses 
outside world, they have yet to identify the Institute of Psychiatry in London, it has 
clearly the precise underlying 
brain dysfunction. "We are 
still only able to observe the 
development of the brain or 
study its functioning in a 
relatively unsophisticated 
way, particularly in young 
children, which is when 
autism first shows itself," 
explains Anthony Bailey of 
the Institute of Psychiatry in 
London. 
Clues from twins 
For several years now, re-
searchers have adopted a 
genetic and molecular ap-
proach to try to improve their 
understanding of the origins 
of this disease. Studies carried 
out on families of autistic people have 
revealed certain predisposing factors. In 
monozygotic twins (genetically identical 
and coming from a single fertilised egg), if 
Drawings by Lisa Perini shown at the international exhibition, 'Creation from 
Silence' (Burgos -1), organised by the Association of 'Parents of 'Autistic 
Children, where she won first prize. 
received EU funding since 1997.'" "About 
200 families is generally considered to be 
the minimum sample for a study of this 
kind. This is far too many for any one coun-
one child is affected, then in some 60% of try, " explains Dr Bailey. As virtually no indi-
cases the other one is too. In dizygotic viduals with autism have descendants, the 
twins (genetically non-identical, from two genetic study has to focus on the relatively bility of their diagnostic tools and for in 
Once the families had been identified and 
autism diagnosed, a blood sample was 
taken from each individual. Some of each 
sample was used to extract the DNA and to 
carry out the first molecular genetics stud-
ies in the laboratory of Professor Anthony 
Monaco at The Wellcome Trust Centre for 
Human Genetics in Oxford. The remainder 
was used to establish perma-
nent cultures of cell lines. 
Kept in a cell bank, these cul-
tures enable all the research 
teams to work on the same 
subjects. They also make it 
possible to carry out any 
additional analyses which 
may prove necessary. 
The first stage, before the 
molecular biologists are 
brought in, is aimed at estab-
lishing a precise diagnosis 
and excluding subjects in 
whom autism is associated 
with a recognisable medical 
disorder that might distort 
the esults. It is important to 
reliably quantify clinical het-
erogeneity in autism in order 
to be able to establish a link 
between the variability of the illness and 
the precise genes involved. 
The project partners concentrated much 
of their efforts on this strategic aspect of 
selecting their subjects. They met regularly 
for working seminars on the use and relia-
different eggs), this only occurs in about small number of families containing two 
4% of cases, indicating the importance of individuals with autism or a related disor-
genetic influences. Studies of families with 
twins suggest that these influences might 
also extend to Asperger's syndrome and 
related disorders. 
These studies led specialists to search for 
der. Hence the need for an international 
approach, and a consortium consisting of 
British, Dutch, German, French, Danish, 
Greek and American clinicians and 
researchers. 
depth discussions on problematic cases, 
based in particular on video recordings 
made during assessments of some patients. 
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Six suspect chromosomes 
In 1998 ­ well ahead of schedule ­ this 
concerted effort to achieve precise diag­
noses enabled the consortium to publish 
the first genetic study of autism ever car­
ried out on a full genome.'2· This was based 
on 99 families, including 87 pairs of siblings 
and 12 families with more distant relation­
ships (cousins, etc.). 
The analysis of more than 300 genetic 
markers distributed at regular intervals 
across the full genome (and corresponding 
to regions which are in principle very vari­
able from one individual to another), 
revealed six chromosomes (4, 7, 10, 16, 19 
and 22) on which certain sites showed 
greater similarities among pairs of autistic 
Enigmatic autism 
individuals than would normally be expect­
ed. Two particularly significant regions 
were located on chromosomes 7 and 16. 
The region identified on chromosome 7 cur­
rently looks the most promising, as it shows 
the greatest similarities and also contains a 
number of genes involved in brain develop­
ment and function. 
First described by the American Leo Kanner 
in 1943, autism is a disorder which affects 
an individual's complete mental develop­
ment. The symptoms (lack of social interac­
tion, communication and imagination; lim­
ited interests and activities, etc.) vary greatly 
with age. The only treatment is early spe­
cialised education aimed at making the envi­
ronment more accessible to the autistic child 
who may then possibly acquire language, 
social skills, learning ability and a knowledge 
of the world. Autistic adults, on the other 
hand, usually have to live in an adapted 
medico­social environment unless they can 
be cared for by their family. 
• To find out more about autism: Uta Frith, 
Autism: Explaining the Enigma, Basil Black­
well, Oxford, 1989. 
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This computer image of a gel shows the markers 
from several families with autism, each marker 
being labelled with a different fluorescent dye. 
The gel shows where the markers shored between 
individuals vary; this data will help to pinpoint 
the genes responsible. 
Living in hope 
To date, more than 130 families have 
been recruited for the purposes of this 
study. The researchers are concentrating 
their genetic analyses on the first regions 
identified as those being potentially linked 
to the development of autism. These links 
must be confirmed by other groups and the 
target areas refined to identify the gene(s) 
involved in each region. "The identification 
of these various susceptibility genes is just 
the first stage in understanding the devel­
opment of the disease," concludes Dr Bailey. 
"This approach does, however, hold out the 
hope that we can begin to give a meaning 
to a whole set of biological data, with the 
prospect that this work will lead to the 
development of preventative approaches or 
specific treatments. This research also 
raises the possibility of identifying any non­
genetic factors which, in the case of a sub­
ject prone to autism, may lead to either a 
moderate or severe form of the disease. 
Although we still have a long way to go 
before we achieve our goal, it does seem 
closer now than it has ever been." ■ 
(1) Through a concerted action (Molecular 
Genetic Study of Autism ­ BMH4­CT­97­2759 ) 
under the Biomed 2 programme. 
(2) A full genome screen for autism with evidence 
for linkage to a region on chromosome 7q, 
International Molecular Genetic Study of Autism 
Consortium, Human Molecular Genetics, 1998, 
Vol 7, n°3, 571­578 
Contacts Anthony Bailey 
MRC Child Psychiatry Unit, 
Institute of Psychiatry ­ London 
Fax:+44­171­252­5107 
anthony.bailey@iop.kcl.ac.uk 
Philippe Jehenson ­ Research DG 
Fax: +32­2­29 55365 
phillppe.jehenson@cec.eu.int 
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Breathing new life 
into run-down neighbourhoods 
•s 
Glasgow, Malmö, Leiden, Duisburg, Nancy, Naples - six towns where local associations are battling to revitalise 
less-favoured areas, with employment as an essential but certainly not unique ingredient. These local 
development initiatives are analysed in the ELSES project, a new kind of assessment, involving researchers and 
field workers right from the start. 
Hntil the early 1990s, in most European coun-tries local policy to 
combat social exclusion focus-
ed primarily on the most urgent 
needs, such as health, housing 
or subsistence. It is only 
recently that we have also seen 
economic projects aimed at 
tackling root causes. Public 
authorities are now beginning 
to support the development of 
new companies, individual em-
ployment initiatives and tar-
geted training in these less-
favoured urban areas," explains 
Sabine Week, a researcher at 
the ILS research institute in 
Dortmund, which is coordinat-
ing the EU's ELSES project.'11 
Fieldworker-researcher 
partnership 
How are these actions being 
implemented? On what basis 
should they be judged? How 
effective are they? Do they 
really meet the needs of those 
they are designed to help? Can 
some of them serve as models 
and thus be adopted in other 
situations? These are the ques-
tions being studied by the Ger-
man, British, Swedish, Italian, 
French and Dutch partners 
within ELSES. Their aim is to 
analyse the different strategies 
of local socio-economic devel-
opment in specific neighbour-
hoods located in "problem" 
urban areas. The method ad-
opted is to base this work on 
close cooperation between 
researchers and fieldworkers. 
"ELSES is unique in having 
involved the local players right 
from the outset, when develop-
ing the project. This is an inno-
vative approach, and not only in 
sions with the researchers we 
were able to verify the validity 
of our methods and find alter-
natives to improve our prac-
tices," points out Ercan Idik of 
the German Duisburg-Marxloh 
association. "Our work with the 
"Go!", an initiative to 
promote start-ups in North 
Rhine-Westphalia 
Italy," explains Valeria Fascione, 
a researcher at the IDIS Founda-
tion (Naples).'2' By drawing on 
their day-to-day experience 
these "associated partners" 
identified the questions to be 
analysed - and sometimes the 
way of posing them. 
"Contacts with the theorists 
are vital for those working in 
the field, enabling them to take 
a little distance and form a 
broader view. During discus-
university shed valuable new 
light on our project," confirms 
Russell Stevenson, an employee 
of Govan Initiative Ltd in Glas-
gow (Scotland). "We support 90 
local businesses, with quite 
diverse activities. The resear-
chers highlighted the perfor-
mances of the youngest compa-
nies in terms of their growth 
potential. We will be taking this 
criterion into account." In 
Nancy, the involvement of 
"beneficiaries" at all stages of 
an integration project was also 
seen as a guarantee of success. 
This project helped set up train-
ing fora group of women work-
ing informally in the family aid 
sector, with a view to access to 
part-time employment with 
recognised employee status. 
Too much red tape 
In March 1999 - the half-way 
point for the project - an initial 
seminar was held in Naples giv-
ing the researchers and associa-
tions the chance to compare 
their experiences and the dif-
ferent contexts. In Germany, 
where the national public sec-
tor assumes the traditional role 
of the welfare state, local 
development initiatives are 
managed largely by politicians 
and officials, the local commu-
nity not really having much say 
in defining priorities and decid-
ing on measures. In the United 
Kingdom, where the welfare 
state was trimmed considerably 
during the Thatcher years, the 
already well-established role of 
local associations has grown. As 
an example, Govan Initiative 
employs 164 people and ma-
nages an annual budget of 6 
million euros. In Italy, in the 
urban area of Pomigliano d'Arco 
(Naples) - the scene of develop-
ment schemes under European, 
national and regional pro-
grammes - the local authority 
has a certain autonomy and 
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"Although the initiatives 
studied in these European 
countries differ in many 
respects - in terms of finance, 
policy and legislation - they all 
come up against the difficulty 
of making the vital connection 
between the world of business 
and the survival of populations 
in difficulty," believes David 
Chevalier, sociologist at the 
University of Nancy 2. This was 
why, at the Naples meeting, the 
partners decided to concentrate 
on three subjects: social inte-
gration through work (place-
ments, training, etc.), the social 
economy (based on services 
generated by and for the com-
munity) and support for entre-
preneurial initiatives (help with 
enterprise creation, financial 
advice and services, develop-
ment of infrastructures permit-
ting network activities). Al-
though jobs are the common 
ingredient, the scope of all 
three is wider than jobs alone. 
* 
* 
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plays a particularly active role 
in initiatives focusing primarily 
on job creation. 
But almost everywhere, bu-
reaucratic red tape can put a 
damper on projects - if not on 
enthusiasm. "Managing a con-
tract is such a complex and dis-
heartening experience, takes so 
much time, and involves dealing 
with so many different authori-
ties that associations give up on 
some projects, solely because of 
the red tape involved," notes 
Jean-Luc Dumas of the Associa-
tions Jeunes et Cité in the 
Laxou-Nancy (F) district. 
Jobs, and much more 
Amsterdam 
• leiden 
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"We are used to 
measuring these 
actions in terms of 
concrete results, 
such as how many 
jobs they generate, 
without giving them 
the time they need to 
develop. The number of jobs 
created is bound to be low in a 
regional environment with ris-
ing unemployment among the 
unskilled and a stagnant overall 
employment situation," points 
out Sabine Week. "But apart 
from this aspect, very-small-
scale local regeneration actions 
serve to restore social links, cre-
ate new networks, introduce 
factors which improve the 
quality of life and living condi-
tions in a neighbourhood, and 
open up new opportunities for 
participating in social life. 
These are all very real elements, 
even if they cannot be mea-
sured in the same way. There is 
a need to go beyond one-
dimensional strategies if we are 
to solve issues that are not at 
all one dimensional." 
From decision-makers 
to beneficiaries 
The ELSES partners held a 
second meeting in October last 
year in Glasgow. They presented 
the initial findings, on the basis 
of which the direction of future 
work ideas on the measures to 
be taken and ways to put these 
into practice will be suggested 
to the politicians. Always at the 
forefront, local partners will 
Ίαπο d'Arco 
The six European towns where local 
development initiatives are being assessed 
by the partners in the ELSES project. 
•v 
have a key role to play in dis­
seminating the project's results. 
"They are often the pioneers of 
good practices and they help 
ensure these are included in 
local development policy," 
notes Sabine Week. "This pro­
ject will be a success if it man­
ages to bridge the traditional 
divide between those who make 
policy, those who implement 
policy, and those who assess its 
results. Such a link will require 
close cooperation - and con­
stant feedback - between these 
various parties." 
The parties include the bene­
ficiaries themselves. "In each 
country, it is essential to adopt 
an approach designed to in­
clude the most underprivileged 
groups in the decision-making 
process," concludes David 
Chevalier. "To my mind, this 
goes beyond the field of inte­
gration and strategies for local 
economic development. Above 
all, it is a question of local, 
regional, national, and even 
European democracy." ■ 
(1) Evaluation of Local Socio­Eco­
nomic Strategies in Disadvantaged 
Urban Areas was launched in 1998, 
for a two­year period, under the 
Targeted Socio­Economie Research 
programme (Fourth Framework 
Programme). 
(2) The IDIS Foundation 
(http://www.idis.unina.it/) is a non­
profit organisation whose main aim 
is to produce socially relevant ini­
tiatives promoting scientific culture 
and technological innovation. 
Contacts Sabine Week 
Fax:+49­231­9051155 
sabine.weck@ils.nrw.de 
Fadila Boughanemi ­ Research DG 
Fax:+32­2­2962137 
fadila. boughanemi@cec.eu. int 
www.ils.nrw.de/netz/elses/ 
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Defence against the white fury 
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In 1999, a series of particularly ferocious avalanches in the Alps have served as a reminder of the often 
hazardous nature of the relationship between man and nature. In many respects a mountain will always 
remain "untamed", resisting man's attempts to domesticate it. Nevertheless, the SAME project is now revealing 
some of the secrets behind these avalanches, helping both to anticipate and avert the danger. 
0n 9 January 1999 the Alps saw mas­sive snowfalls accompanied by high winds. Frequent and heavy snowfalls 
persisted through to late February, bringing 
in their wake one of the worst winters for 
avalanches the century has seen. The 
mountains took a heavy toll, leaving many 
victims and causing major material damage 
at sites in Austria (Galtür), Switzerland 
(Evolène) and France (Chamonix). The scale 
and frequency of the disasters resulted in 
many questions being asked of the local 
officials responsible for deciding land­use 
norms and granting planning per­
mission, as well as the experts 
responsible for providing them 
with the objective criteria to 
apply when making their deci­
sions. 
Limited knowledge 
hit by avalanches in the past), but they are 
of little value in forecasting terms, for 
example, in anticipating more disastrous 
scenarios or identifying where the next 
avalanches will occur. 
Sounding out the mountain 
The EU's SAME (Snow Avalanche Model­
ling and Mapping in Europe) project was set 
up with the aim of correcting these inade­
quacies.'11 It involved close international 
and interdisciplinary cooperation over a 30­
What are the scientific facts on 
which these criteria are based? 
Certain disaster prevention mea­
sures used in the past ­ and still in 
force today ­ have shown their 
limitations. One example is the 
nivo­meteorological forecast, 
based on data obtained from 
nivology (the study of snow) and 
meteorology, which helps in planning evac­
uations. This system provides a risk index on 
a European scale of 1 to 5. At level 4 or 5 ­
depending on the region ­ the authorities 
give the order for populations considered to 
be at risk to be evacuated. But in the vast 
majority of cases these evacuations prove 
to be unnecessary and the number of false 
alarms shows just how inaccurate this kind 
of forecasting is. 
Avalanche maps, which attempt to 
gather all the spatial and spatio­temporal 
data at a given site, are not much better. 
These historical data no doubt make it pos­
sible to identify risk areas (i.e. areas already 
differences. "That is no doubt to do with the 
fact that management of this kind of nat­
ural risk is closely linked to town and coun­
try planning, and decision support, and thus 
to a political perspective. Before the SAME 
project, everybody believed they had the 
right system. One of the merits of a Euro­
pean project is the way it enabled us to 
move away from these national approaches. 
The exchanges between researchers were 
very rewarding, each one recognising the 
value of the other's approach." 
Data, language 
and models 
Artificial avalanche triggered by explosives, carried out by 
the Serre­Chevalier (France) skistation patrol. 
month period between 14 partners from the 
EU, Norway, Switzerland and Iceland. 
There were three main areas of inquiry: 
avalanche information systems; warning 
systems; modelling and sensor testing. 
"These areas of inquiry reflect the areas of 
expertise in the research teams," explains 
the project's coordinator, Gerard Brugnot, 
of the natural risks programme at Cema­
gref, a public agricultural and environmen­
tal research institute in Grenoble (F). "Some 
scientists place the emphasis on measure­
ments in the field, others on models, and 
others on decision­support tools." 
These approaches also reflect national 
The project's initial stage in­
volved collecting extensive and 
very varied data on avalanches, 
including site maps, incident files, 
procedures, etc. Once gathered, 
they then had to be harmonised 
and classified. At this stage, ter­
minology proved a major prob­
lem. This was overcome by creat­
ing a multilingual glossary of the 
terms used in modelling and 
describing avalanches, and record­
ing all related indications. The 
researchers now have a "meta" 
information system ("information 
on the information available"). 
The SAME project also made progress in 
the field of modelling. Again, data had to be 
gathered and harmonised. All models are 
different and they each have their own area 
of interest. Historical data, for example, 
allow us to estimate the difference between 
actual and forecast damage. An inventory 
of about 50 models was produced, giving 
their characteristics and conditions of 
application. This allowed the researchers to 
construct a single computerised platform 
on the basis of which different avalanche 
models could be used in risk forecasting. 
Some of these were the subject of full­
M a n a g e m e n t o f n a t u r a l r i s k s 
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Simulation of the Mont Roc avalanche, which 
occurred in February 1999 in the Chamonix area. 
(Calculation and image production: Mohamed Naaim.) 
Natural powder snow avalanche 
following a snowfall in 
the Chamonix valley (France) 
* * * * ­ * 
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scale tests at five European sites (in France, 
Italy, Switzerland, Spain and Norway) with 
a well­documented avalanche history. "We 
can conclude that there is no miracle 
model. Each one of them reflects certain 
aspects of the true picture on the ground, 
which is why it was so interesting to be able 
to compare them. The researchers were able 
to identify the complementary elements ­
all of them elements to be taken into 
account in the future." 
These artificially triggered avalanches 
also enabled better measurement and 
understanding of the internal dynamics of 
snow movements, and a number of instru­
ments, such as detectors, radars and various 
sensor types, were tested at these special 
sites. For this, a series of parameters were 
precisely analysed and tests carried out on 
the effectiveness of systems for warning 
the individuals concerned (local authorities, 
local population, car and train drivers, etc.) 
of imminent danger. 
Where? When? Whose fault? 
The scale of devastation in the Alps, cou­
pled with media coverage, generated many 
questions, accusations and legal proceed­
ings. Local planning officials were often 
accused of being too intent on encouraging 
the development of tourism; scientists and 
experts of offering the wrong advice and 
failing to anticipate the dangers; and tech­
nicians of not being conscientious enough 
in their work. "It's a complex question, with 
conflicting interests. Interdisciplinary work­
ing parties could be set up in order to draft 
standards based on solid scientific content, 
from which, for example, the precise 
responsibilities of individuals in charge of 
risk zoning could be defined. But our work 
will always be fraught with the problems of 
spatial and temporal precision. Exactly 
Where? and When? The accidents during 
the winter of 1999 were, in a way, 
expected. But averting them would have 
required much more precise forecasting, 
and that is something we are not yet able to 
do. In order to progress, we need a better 
knowledge of the mechanisms that govern 
the building up of the snow ­ wind and pre­
cipitation ­ instability within the snow 
cover, and the flow of avalanches. The mod­
els constructed on the basis of this knowl­
edge could then be checked both by means 
of experiments carried out under controlled 
conditions, and also on the basis of early 
field data provided by historians." ■ 
Contacts 
(1) This project, supported by the Environment 
and Climate programme (Fourth Framework Pro­
gramme) ended in November 1998. A summary of 
its results and a CD­ROM (Avalanches: mapping, 
model validation and warning system ­ EUR 
19069) are being prepared for publication (con­
tact: denis.peter@cec.eu.int). 
Gérard Brugnot 
Cemagref Grenoble 
Fax:+33­4­76762711 
gerard.brugnot@grenoble.cemagref.fr 
Denis Peter ­ DGXII 
Fax: +32­2­2963024 
denis.peter@cec.eu.int 
www.cemagref.fr/English/sv/sv06iv.htm 
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Shaken to the core by the 1997 earthquakes, the Basilica of St Francis is now on the road to recovery. A European 
technological innovation based on 'shape memory' alloys is one of the seismic-protection systems which will 
help it withstand any future disasters of this kind. 
Β eptember 1997: five earthquakes shook the Italian regions of Umbria land Marche. Some 20 kilometres 
from the epicentre, the Basilica of St Fran­
cis of Assisi was one of the victims. Clouds 
of dust invaded the nave, whole sections of 
the frescoes by Giotto and Cimabue were 
reduced to rubble, and a gaping hole, like a 
pool of light, appeared where the tympa­
num had once been. More than a mil­
lion tourists and pilgrims visit the site 
annually, with even more expected 
for the year 2000. 
Shape memory alloys 
tifie coordinator, Maria Gabriella Castel­
lano of FIP Industriale.'21 
Supporting tests 
September 1999: the scars at the Basilica 
are beginning to heal. "We chose different 
restoration methods depending on the 
architectural elements to be repaired and 
September 1998: the Italian Min­
istry of Culture and the European 
Commission organised a three-day 
meeting, an opportunity for European 
experts in the field of research for the 
protection and restoration of cultural 
heritage to come together for an 
exchange of views. Among the re­
search projects presented , Istech'1' 
proposed a technology based on a 
nickel and titanium alloy belonging 
to the SMA, or shape memory alloy, 
family. 
"The principal benefit of this mate­
rial is its ability to disperse the 
energy produced by movement. For 
example, it can dissipate some of the 
shock waves coming up from the 
ground during an earthquake," 
explains Giorgio Croci, a professor at 
Sapienza" University (Rome), who is in 
charge of the restoration work in Assisi. 
"Our SMA devices offer the advantage of 
being calibrated for a specific level of seis­
mic activity up to which they behave 
according to their unique characteristics. 
Above this design level, they provide the 
required rigidity using traditional steel 
bars. This double guarantee makes them 
very reliable," confirms the project's scien-
Preparing the installation 
of the SMA devices. 
Seismic protertion using shape memory alloys (SMAs): 
a world 'first' applied to the Assisi tympanum. 
La the damage incurred," points out Giorgio 
Croci. "For the tympanum, and its connec­
tion with the roof, we opted for the SMA 
system, whose properties are particularly 
suited to this part of the basilica, which was 
badly damaged and quite fragile." Contacts 
Before being chosen for Assisi, this innov­
ative technology had to prove its worth. 
Tests were carried out in the ELSA labora­
tory at the Joint Research Centre in Ispra 
(I). Simulations on life-size masonry walls 
showed that, at the same seismic inten­
sity, non-reinforced walls are seriously 
damaged or collapse, while walls fitted 
with the SMA systems suffer no damage at 
all. Digital analyses and additional tests 
carried out by ENEA (Bologna) showed 
that structures protected in this way 
increase their resistance to earthquakes by 
at least 50°/o. Finally, before starting work 
on the basilica's tympanum, the 
restorers installed four SMA devices 
in the tower of the San Giorgio de 
San Martino church in Rio, a victim 
of another earthquake. ■ 
1) Istech (Development of Innovative Tech­
niques for the Improvement of Stability of 
Cultural Heritage, in particular Seismic 
Protection), was supported by the Environ­
ment and Climate programme 
(Fourth Framework Program­
me), and brings together six 
partners: FIP Industriale (I), 
ENEA ­ Ente per le Nuove Tec­
nologie, l'Energia e l'Ambiente 
(I), Università degli Studi di 
Roma "La Sapienza" (I), Aristo­
tle University ­ Thessaloniki 
(GR), Instituto Superior Tec­
nico ­ Lisbon (PT), ELSA ­ Euro­
pean Laboratory for Structural 
Assessment ­ JRC (I). 
12) FIP is also at the origin of 
two other types of seismic 
protection device, developed 
under the REEDS project 
(Brite­EuRam programme), 
one of which is also being installed in St Francis' 
Basilica in Assisi. 
Maria Gabriella Castellano 
FIP Industriale 
Fax: +39­049­638567 
castellano.fip@fip­group.it 
Julia Acevedo ­ Research DG 
Fax: +32­2­29­60324 
julia.acevedo­bueno@cec.eu.int 
